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(57) Abstract: It is intended to provide a novel N-hydroxycarboxamide derivative which is excellent in physical properties such as 
stability and dissolution properties and a potent histone deacetylase (HDAC) inhibitory activity. It is found out that a novel N-hy- 
droxycarboxamide derivative, which is obtained by using tranexamic acid as a lead compound, and its salt have a potent HDAC 
inhibitory activity. This N-hydroxycarboxamide derivative is useful in treating, relieving and preventing diseases concerning cell 
proliferation. In particular, it is expected that this derivative is highly efficacious as an anticancer agent or a carcinostatic agent. 
Moreover, it is expected that the above N-hydroxycarboxamide derivative is efficacious as an immunosuppressant or a gene therapy 
potentiator and usable in treating, relieving and preventing neurodegenerative diseases. 
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±.mk-&m (1-1B-1) tbTH 4- (75 

(1-1 B-2) tLTli Mx.«l-7^>fjV75>^Mf 
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stt^Tfs. ±m^.mthxu, mx\t, hux^7$>, dmap 
, dbu, dbn, m%mmTz>z.ttf7?%& 0 Kjfommz. &7ub>&m 

Fn^^^tf^^^ox-^^* T-fe hxh U 

DMF^©T^ H3K*fiEffiTS 21 i#T€rSo £r/SJfcP# 

io 30^1 mm-Ffc&o 

[12 BI?M] 



(1-1B) 



O 
ii 



[C] L— N-C— N— L 1 — [Aj-C-OH 

H H " 



(1-2B) 



15 i2BigTn mmt^m (i-ib) ntt%[:iit:i 

frbTJUTfC^HSU ^j;P#>m (1-2B) ^#§„ ^o^olii 
UTH Mx.«\ zklMfcU^A, **ftthU!>A, £fc«7K®Hb#' 
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m& «fc u?sj&b# m \z mm £ nt\ r $ -& & & ztmm m 
vxm±miR? mmKJts^m\t, fa«v-ftx2o 

#;i/#>it (i-2B) 

[13 Big] 



CIH • H 2 N— OBn 
(1_2B) ^ [C]- 



O 
ii 



-L— N-C— N— L 1 — [A]-C-NHOBn 
H H II 

(1-3B) ° 



i3BIgT«> #;V#>m (1-2B) ittc&^tftt'&soo^ 

-3B) T?*$nSkHD^-M>5;^Sft5 0 ICi^OHtL 
Ttt, h'Jxf^7 5>, DMAP, DBIK DBN^S^fflTS 21 1 

T€T, li^r^J^bTtt, M*J£> BOP-CK DCC, WSC • HCl^SfflV^d 
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tt, Mi«Y-ft^ 2 0-100 °C, ft&V<\tO~3 0Vl:&& o Iff 
fEMJfcH3W3:> MAW! 1 0^-24 mm. ffSKtt30^12 B#r H i 

[^4BIi] 



(1-3B) ^ [C] L— N-C— N— L— [A]-C-NHOH 

H H 34 



(1-B) 



^4BIgT«, kFn + ^>yjl/#: (1-3B) &7jc|p§MnS/S 

fc«k&Jtt^>$>;Wfc;LT, liogWft^li (i-b) £f#-§> 0 ^©7ic 

. TkiHbA^^A, A75?!>AS*, 7^-7^, fiMoil 

T^^)o MSBSiSafttt, iAJMtX 2 0 ~ 1 0 0 °C, fftKtt 
0-3 O'CT&^o ffffBSJ&ffi#«, liffl 0 5 ~ 1 0 7 P a, 
Uttl0 5 ~10 6 Pa^§„ lutes MAtfl ~ 3 6 R# 

IHK ff$b<«5~12||T^§. 

^ — u — y^;i/^-^r^^;p^x;pT^ y (bocnh) g£## 
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5 ll§o 

o 

^^>if >x;^>t, ^t, 3A^t, ^x>t, 

ift^U^A, Kt^'J^A, KtthU^A, M*^th'J!>A, 

o 

mm. mum. iu^^j, ^>*m. mm, mmm. 
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sn?\ i«f*i&^ mutt 1*3 &t®^ M§m#j&* 

ifi. mx.\*. JHRfflK #£K im**, *&$R&L i§#Mf!U MM^J, 

JKtt, m^.«\ mm, tf;i/, m^i, n— if >>\ xu^^;k mmm. 

fct, MxJ3\ x, ^>y°>, x^n-x, ^;vn— x, mti- 

hU<7A, v>~h-;K y;ptfh-;K mS?:*?;i->^a, u>«#;p 

UTtt, MiH h^D3'>», ^>x°>, ^^;i/iz:;Pn-x> ^ 
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10 (ilM) 

^iTfc, ^Ig^O^JfiMtC^ViTiJg^t* So b^u ^^rto 

^TO^-^fc&^T, m& (mp) «t-^T*«IEffiT&& 
« ^St^^t (NMR) h;W3u i$p n n^JNM-EX270 FT 

15 NMR SYSTEM ( 1 HMI^Bf 2 7 0 MH z ) ^Tiffljg b& 0 ^5 # ;i/ 

•>7httTO$ (ppm) TSlT^S, fiWOppmtCH t" 

h^5p;i->^> (tms) zm^fro m^mwn (J) 

b X) , m^rs, d, t, m^itfbrS, ^tl^tl, —MBis 
inglet), ~mm (doublet), H1I (triplet) . HSU (quartet), 
20 IS(multiplet)43J;tXjA'l'Ili(broad)^^-ro ^ (IR) X^?b)l>\t, 
8r&mftffi Fgni.£FTIR-8400£Jl^, KB r OSO^bfeo K« 
#-#T (MS) tt, 02^^^ j^p^^S Tandem MStation JMS-700£jf M 

^mm^Jryitm (ei-ms) , t^7°i/-^t>M (esi-ms) , £ 

frfeMnm^m^jryitm (fab-ms) ^j; off ofe 0 

25 K*i>*ff (HR-MS^d J: t/HR-FABMS) ±iE©#iS§£JB V^Tfro &„ $ 
I^DYh/f77^" (TLC) yUU-b2tltzi/Vf)tf)l/7°\/ 
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— h (Merck^t jgjS^Merck Silica gel 60 F254 PLC Plate) &ffl^ 
Tfr-pfeo iT0*7A^nY bif?7j—#m\z\^ ^VXtffr (Me 
rcktf i^j^Merck Silica gel 60) &m^tc 0 £T0-fcSMfeRfci, 
H^^I^TfeD, fP^M^XH^^ti, Sigma-Aldorich. Co., MMik 

[ I . &f&l 

7~ 1 5*«ktXl 7~2 0 TtetftfB^feAfc^V^ 

mmm 1 

4- (^W5;)-n- ({4- [(b FD^y75 y)#;v#-;p] 



(H 1 Alg : 4- ({[4- (^^^7$;)^>^JH7$;} 

^^;i/)->^7 n^\^it>^;v#^>'i/- h) 

4-(i?^^7$7)^|f^ (0.79 g) t*^;!/ 4- (7^/^ 

;p)>^ n^\4 1 1J->*;i/^4 1 >'l/— hJfilftJe (0.79 g) ®y^nn^ 

20 > (28 mL) iSifc, MJxfjl/7 5> (2.67 mL) tlfX(2-^ 
V - 3 - V y U y " ;W *X 7 ^ D ij F (1.35 g) £2inx.T\ 

%y)Utru V h^^ — (^nn^JVA : ;W=20 : 1) 



15 




WO 03/070691 



PCT/JP03/01681 



U M&m^<D*^)\> 4- ({[4- /)^>^W75 /} 

p<^;v)->^ n^\^-y->^/;i/#^->i/- h (i4g, *K^96%) ^ 

mp. 121. 5-123. 5 *C 
5 IR (KBr) cm" 1 3369, 3311, 2904, 1718, 1629, 1564, 1437, 1278, 12 
40, 1104, 753, 670 

l H NMR (270 MHz, DMS0- d 6 ) 6 1 . 60 (6H, m) , 1.82- 1.83 (1H, m) , 1. 
87- 1.88 (4H, m), 1.99 (3H, m) , 3.30 (3H, s) , 4.21 (2H, d) , 5.6 
7 (1H, s), 6.17 (1H, t), 7.34- 7.37 (2H, m) , 7.89- 7.93 (2H, m) 
10 . 

EI -MS m/z 318 (M + ) , 164, 148. 

HR-MS sf^ffi C 18 H 26 N 2 0 3 : m/z 318.1943; mMM: m/z 318.1955 
CM 2 Ann : 4- ({[4- (i? * ^)VT ^ J ) ^ > W )V~\ T 5 J } ;* 

15 ^lAHWc^^ 4- ({[4- (Vt^JlTS. y)^>VW;i/]T 
^ y n^\^i?->^;i/#^rv-i/" h (0.5 g) ©Th7hF 

uyyy (3.1 mL) |§^fcl M TkWtfcV J±7kmtfc (5.5 mL) £iP 

3cb7c|£, fH^tlfczkM^l M^7jc^^^iPx.T, pH 3^PSb|§ 
20 jlfctfrffiSit-fco ^n^itmb, ffiigSi*, *fe^itbT4-({[4-( 

(0.5 g, wmsw ^#fe 0 

mp. 123. 0- 123. 5°C 

IR (KBr) cm -1 3502, 3373, 2905, 1695, 1625, 1585, 1416, 1297, 12 
25 35, 764 

l H NMR (CD 3 0D) 6 1.70— 1.72 (5H, m) , 1.92- 1.94 (1H, m) , 1.98-1.9 
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9 (5H, m), 2.05 (3H, m) , 4.32 (2H, s) , 7.34- 7.38 (2H, m), 7.95 
-7.99 (2H, m). 

EI-MS m/z 304 (M + ) , 178, 164, 148. 

HR-MS nfWiU C 17 H 24 N 2 0 3 : m/z 304.1787; ^jfflffi: m/z 304.1793. 
5 (^3AIg : N- [(4- {[(^>^;V^"^r^) J ]jl )Vi$ — M P U 

^\^->;w)^^;i/]-4- (^^f^7$y)^>X7$ F) 

!2AI@T#fc4- ({[4- (^^^75/)^>^-f;H75/}^ 
^)V)i/2us\^>ft)V7$>Wt (0.4 g) to-^>^kHn^^ 
75 >±^Mi& (0.20 g) <Di??Uti*?> (6.6 mL) b U X 

10 ?Jl/7 5> (0.72 mL) £ tf X (2- ^ V - 3- :t^r V V U — ;V) *X 

7^f>t^D'JF (0.36 g) £inx., £ffiTi5l$l8!fl!#b;fc. 

(iix^JV : — ;i/=20 : 1) fc£ DffMbT, ftS£*gH 

15 con— [(4-{[K>^t+-»7 5 /]#;v^x;w^ n^v-iV)^ 

f ;W - 4- (i^^^r 5 / )^>X7$ H (0.30 g, iK2fS49%) 



mp. 199. 0- 201. 0"C 

IR (KBr) cm" 1 3356, 2905, 1685, 1626, 1560, 1292, 1089, 1016, 89 
20 3, 746, 629 

(!4AIg : 4- (y/?JV75/)-N- ({4- + 

y^n^yjl/}^^)<>X7$ H) 
!3AIgt#H- [(4-{[(^>m^'»T$;]*M-;W'> 
^D^y;V)^f;H-4-(y7fJl/7S/)^>X75 H (0.15 g) 
25 <D*?S — )V (4.0 mL) «F*fcl0J5 Pd/C (13.0 mg) ^iP^-T, 7X^^ 
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(9UU*)VI± : *7/~-)V=lO : 1) tC J; DilltlM^ilT 
4- (^^^75/)-N- ({4- [(h Fn + ^75;)*J^-JP]>-^ 
n / \4 : yJW^f-Jl')^>X7$ F (0.10 g, i&mm) 
mp. 164.0- 178.5 °C 

IR (KBr) cm-' 3448, 3340, 2918, 1650, 1602, 1555, 1451, 1357, 11 
61, 1036, 902, 838, 739, 608, 532, 466 

'H NMR (DMS0-d 6 ) 6 1.59 (5H, m) , 1.85- 1.54 (5H, m) , 1.98 (3H, m 
), 2.34 (1H, m), 5.13 (2H, m) , 7.23- 7.25 (2H, m), 7.63- 7.66 ( 
2H, m). 

EI-MS m/z 319(M + ), 301, 275, 178, 164, 148. 

HR-MS stWm C 17 H 25 N 3 0 3 : m/z 319.1896; ^SSffi : m/z 319.1884. 

N- ({4- [(t Fn + y7$y)^j^^]y/7D^vJH^^)-2 
-t7h75 F 



m l AXfS : 4- [(2-1-7 h^;px$ ;)^f;W^n^ 

2.0 g) t2-t7h^MDiJH (1.84 g) ©Th7kFD77> (5 
0 mL) hUxf;P75> (2.68 mL) £inx.T\ Sj®Tl5U# 




>- 



C-NHOH 
O 
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£*§n®4- 1(2-3-7 h-f;i/7^ y)^^;i/]5>^n^\^ri^>^;v^^-> 

U-h (3.08 g, JK^9985) £f#fc 0 
mp. 135.0- 136.5 t) 

IR (KBr) cm-' 3344, 2944, 1726, 1629, 1461, 1322, 1 183, 1015, 76 
5 1, 485 

'H NMR (CDC1 3 ) 6 1.02-1. 15 (2H, m), 1.39- 1.53 (2H, m) , 1.59-1. 
72 (1H, m), 1.91-1.97 (2H, m) , 2.01-2.07 (2H, in), 2.23-2.33 
(1H, m), 3.39 (2H, t), 3.67 (3H, s), 6.34 (1H, m) , 7.51-7.60 ( 
2H, m), 7.81-7.94 (4H, m) , 8.28- 8.28 (1H, m) . 
10 EI-MS m/z 325 (M + ) , 294, 266, 185, 171, 155, 127. 

(^2 AXIS : 4-1(2-3-7 h-T )IT ^ J ) * ^JPl ><7 U^^ytDV 

mi AIgT#fc4- 1(2-3-7 h-OVTS. S) *J-)V\zs>7Uss^> 
tDV^^r^U— b (3. 0 g) (Dt- f7tFD77> (17 mL) mWzi M 
15 7kMfcV ^*y2±7kmWi (28 mL) £#nx.7H^ S?UT12P#f!BJf #bfc 
o MJS^^^B-x t Hn7^>^^^b7tft> f# BtifcykmM fci 
M^*jg?££;&H*.T* pH 3{CPSbl§^^tlftH$-B:fe 0 

V>%)Vtf>Wt (2.48 g, J|»87%) 
20 m.p. 149.5- 155.0 V 

IR (KBr) cm- 1 3299, 3059, 2930, 1692, 1637, 1548, 1451, 1313, 12 
04, 1 149, 919, 826, 759, 692 ,487 

l E NMR (CD3OD) (5 1.06 - 1.23 (2H, m) , 1.40- 1.54 (2H, m) , 1.64-1 
.79 (1H, m), 1.95- 2.00 (2H, m) , 2.04-2.10 (2H, m) , 2.24-2.35 
25 (1H, m), 3.34-3.35 (2H, m) , 7.57- 7.65 (2H, m) , 7.89-8.03 (4 
H, m), 8.39-8.40 (1H, m) . 
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EI-MS m/z 311 (M + ), 185, 171, 155, 127. 
(H 3 AZCfM : N-[(4-{[K>^t*>')75;]*;^rjl/}^^D 

5 #;i/#>M (2.00 g) tO-<>^I/tFD^^7$>IfI (1.80 
g) 0y^D^> (31 mL) HI[:hUX^7 5> (3.55 mL 
) ^ k'X (2 - 1 ^ V - 3 - 1 V ^ - JP) ^X7^>t^nUH (1. 
80 g) £flnA, MT15^»Lfco SJS^*^fnS#7X^^*3^^ 

bTN- [(4-{[K>^j|/t+y)75/]*;^-;H^^nA^->ji/) 
^^]-2-t7h75F (1.12 g, XK^42%) 
mp. 214.9-216.0 °C 

IR (KBr) cm-' 3264, 2929, 1 655, 1625, 1502, 1449, 1312, 1202, 10 
15 55, 734, 696, 588, 482 

'H NMR <DMS0-d 6 ) 5 0.89-1.01 (2H, m) , 1.31-1.43 (2H, m) , 1.56 
-1.57 (1H, m), 1.67-1.71 (2H, m) , 1.81-1.84 (1H, m) , 1.89-1 
.97 (1H, m), 3.17 (2H, t), 4.76 (3H, s), 7.32- 7.39 (5H, m) , 7. 
55- 7.64 (2H, m) , 7.91-8.04 (4H, m) , 8.43 (1H, m) , 8.58 (1H, t 
20 ), 10.91 (1H, s). 

EI-MS m/z 416 (M + ) , 308, 292, 185, 171, 155, 127, 108. 

(^4AIg : N— ({4- [(h Fn^y75;)*J^-Jk]y^D^y 
M^fJV)-2-t7h7$n 

i3AIgT#H- [(4-{[(^>^;P^^-»T^ /ItUVS-Mi' 
25 ^D^^ y ;W^f;l/]-2-t7h75F (0. 52 g) ©X^y^ ;l/ ( 45 
mL) mmiZ\0% Pd/C (0.15 g) 7.RSM«T, ^i&T15B#W 
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^r^nrcm^mm^)v^n^mvx, &6$m*iR©n- (u- c(t f 

(0. 19 g, iR^48%) ^fffeo 
5 mp. 195.0- 195.9 °C 

IR (KBr) cm" 1 3289, 2920, 1631, 1562, 1452, 1312, 1066, 779, 670 
, 474 

'H NMR (CD 3 0D) (5 0.98— 1.12 (2H, m) , 1.46- 2.08 (8H, m) , 3.19-3.2 
7 (2H, m), 7.52- 7.54 (2H, m) , 7.82- 7.92 (4H, m) , 8.32 (1H, s) 
10 ESI —MS m/z 327 (M+H + ) 



n— ({4- [<t Fn^>'7$;)*;p^jv]i/^D^>'jH^^) [1, 1 
' -if :7x-;i/]-4-#;i/#^tJ-== H 



(SI 1 AlfS : 4- {[([1, r - tf 7i-M-4-^f 

1.9 g) t[i,r -h*7x-;i/]-4-*;i/to^nijH (1.99 g) © 

20 S?£?nn*^> (43 mL) HM^fc, N'Jxf;V7 5> (2.5 mL) £iP 
b/co ^tlfclJ; LT^fJP 4-{[([l,l' -H7x-JW- 



mm 3 
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3.39 g, W98%) &#fc„ 
mp. 177.0- 177. 7^ 

IR (KBr) cm" 1 3352, 2928, 1730, 1632, 1535, 1447, 1319, 1216, 10 
15, 849, 741, 684. 
5 »H NMR (DMS0-d 6 ) 0.92- 1 . 06 (2H, m) , 1.23- 1.37 (2H, m) , 1.48- 
1.60 (1H, m), 1.77- 1.82 (2H, m) , 1.89- 1.94 (2H, m) , 2.21-2.3 
2 (1H, m), 3.14 (2H, t), 3.58 (3H, s), 7.37- 7.43 (1H, m) , 7.47 
-7.52 (2H, m), 7.70- 7.77 (4H, m) , 7.92- 7.96 (2H, m) 
EI-MS m/z 351 (M + ) , 292, 21 1, 197, 181, 152. 
10 (!2AlS:4-{[([l,r -H7i_JH-4-i'MJ^JW7 5 

SiAigtifc^^ 4-{[([i,r -if 7x-;v]-4-fw;i' 

&—)V)7$S']*rM5/9U'\*F'Vr>%)l'tf*>'U—h (3.0 g) ©7- 
h7kFD77> (15 mL) mWzl M 7&WLik U A^li (24 raL 

[([i, r - b^^-;i/]-4--r;V7j;i/^-;i/)T5 y]^^;i/}->^ 
^r-y->^;v#>m (2.45 g, i&msw £#fc 0 

20 mp. 219.0-219.9 °C 

IR (KBr) cm" 1 3338, 3056, 2931, 1692, 2931, 1692, 1632, 1536, 14 
85, 1425, 1309, 941, 852, 743, 689, 517 
EI-MS m/z 337 (M + ) , 21 1, 197, 181, 1 52. 
(I3AIS : N— [(4- {[(^y^JV^r^r vO 75 J Its )Vt$~)V} s y Z □ 
25 s\*is)V) *^)\>~\ [1, 1' - tf y^-JVl -4-tl)V^^^ F) 

i2AlST#&4-{[([l,l' - tf 7x-M-4-^JWJI/3jf-Jk) 
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/] i/& n^\^rit>^;i/#>^ (2.0 g) iO-^>y^t 

Fn^$/;i/75 >m$iM (0.94 g) o^nn^^> (30 mL) MMM 

\Z b U X^;VT^ > (3.2 mL) £ If* (2- a** V - 3- ^3r+J- V U 5? — 
;W$X70l^nUF (1.66 g) £iPx., Mn?15B#|HJfl|#L)fc. 

-;v}->^ D^\^>/;i/)^^;i/] [i, r - tf 7xn;n-4-A;i/^^it5 

F (1.89 g, JRip?72%) £#fc 0 
10 mp. 173.0- 174.0 13 

IR (KBr) cm -1 3271, 2927, 1772, 1656, 1632, 1545, 1446, 1202, 74 
6, 695 

EI-MS m/z 442 (M + ) , 420, 210, 197, 181, 152. 
(H4AX@ : N-({4- [(t H n * ~> T 5 7 ) ts )V# — M ^ n ^ ^ 
15 ;H^^;V)[l,r -k*7x^Jl/]-4-*J^WS F) 

H 3 AlgtifcN- [ (4- { [ > ^ JW^ y) 7 5 ; ] * j^ - JW y 
^nA + yjH^fM[i,r - tf7 xn;i/] -4-#;i/#4^a H (0.5 
g) <D*& S-)]/ (40 mL) ?§M&C10% Pd/C (240 mg) '£#nx.T> 7K* 

20 »«£«JE«ttb;fc:. #6Ml§yiJ^^iI^DYh^77^ 
- (^DD^M : j*^/— ;V=10 : 1) (£j;D*fSbT, $E-fe^!l£ 
bTN- ({4- [(t FD^y7$/)*;^-JW y^nA + yJW^fjk) 
[1,1' - tf 7i-^]-4-AWt5 h* (0.31 g, J|W77%) 

o 

25 mp. 270.0- 271.0 °C 

IR (KBr) cm~ l 3281, 2932, 1631, 1545, 1486, 1447, 1315, 951, 746 
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, 694, 563 

'H NMR (DMS0-d 6 ) <5 0.96- 1 . 1 1 (2H, m) , 1.28- 1.98 (8H, m) , 3.18 
(2H, m), 7.42-7.57 (3H, m) , 7.75-7.81 (4H, m) , 7.97-8.07 (2H 
, m), 8.36 (1H, s), 8.67 (1H, s) , 10.38 (1H, s) 
ESI -MS m/z 353 (M+H + ) 

mmm4 

N- fc Fn^^-4-{[(7i-K;P7t-Jl/)75/]^5 : JH^^nA 



(H 1 Alg : ^^JV 4-{[(7x-Jl/X;i/7*-j|/)75/]^5 : ;W'> 

4- (75 7 ^?JW D A^1t>*;i/^^y NStI ( 
1.0 g) t^>f>X^7*-MniJF (0.85 g) Orb7t h*n7 
^> (25 mL) h'JX^7$> (1.3 mL) §JPx.T, SIT 

Sibx^f^ 4- {[(7x-jpxjP7t-;i/)7 5 y]^^;n->^n^\ 

^^>^;l/^^vl/- h (1.48 g, iK^99%) $#fc„ 
rap. 47. 0-49. 0 °C 

IR (KBr) cm" 1 3279, 2858, 1714, 1442, 1376, 1328, 1157, 1061, 87 
5, 755, 689, 584 

'H NMR (CDC1 3 ) 6 0.84-0.98 (2H, m), 1.30- 1.48 (3H, m) , 1.77-1. 



x y~ s-n-c- 

\=/ M H H 2 



>- 



C-NHOH 
O 
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83 (2H, m), 1.94-2.01 (2H, m) , 2.15-2.25 (1H, m), 2.80 (2H, d 
), 3.66 (3H, s), 4.55 (1H, s), 7.49- 7.66 (3H, m), 7.85- 7.89 ( 
2H, m). 

ESI -MS m/z 312 (M+H + ) 
5 (f|2 AJLU : 4-{[(7i^;kX;i/7t-Jl/)75;]^5 : Jl/h>^n/\ 

m i Aigtifc^^ 4-{[(7i^;i/XJk7t-;v)75 y]^^ 

;V}->^ n^\4 1 it>^;i//^^>'l/— h (1.1 g) ©fh7kHD77> ( 
7 mL) ^fdl M TklHbU^ATkM (11 mL) &in*.&&, SfiT 

o En&atBu iMittT4-{[(7x^j^^7*-;p 

)75 7]^ ^;i/}~>^ n^\^i^->^;i/#>^ (0. 82 g, JR*81X) 

fee 

15 mp. 157. 0- 158. 0 °C 

IR (KBr) cm" 1 3288, 2929, 1697, 1448, 1426, 1325, 1 160, 1092, 87 
0, 728, 669, 580 

'H NMR(DMS0-d 6 ) <5 0. 76- 0. 90 (2H, m) , 1.12-1.32 (3H, m) , 1.67- 
1.67 (2H, m), 1.82- 1.87 (2H, m) , 2.01-2.12 (1H, m) , 2.55-2.5 
20 9 (2H, t), 7.55- 7.64 (3H, m) , 7.76- 7.80 (2H, in). 
ESI -MS m/z 298 (M+H + ) , 220 (M+Na + ) . 

(i3AIg : N- (^>$?;^'»-4-{[(7i=;|/^;V7*-;V) 7 
syJ^^JH^^n^^j^W^ F) 

i2AIgWc4-{[(7i-jV7Jl/7t-JW75/]^^H>'^ 
25 U^^r>ts )ltf>Wt (0.5 g) tO-^>yj!/tFD^yJV75>I 
WtM (0.26 g) ©y^nn^^> (8.2 mL) MmWz b U X^75 
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y (0.9 mL) t\iX (2-Jr*V-3-$-3rV/V ^jl/)*X7^ 

DU f (0.47 g) ^jjpx., mm.-vnmmmwvrc, K^m^mmmwyK 

5 DD*M : ^^y-;P-20 : 1) Till, iM^tLTN- 

W^>')-4-{[(7x-;i'XJV7t^)75 /];*^;W^n'\^ 
1t>*;V#^+f-5 F (0.34 g, JR 3* 6 6515) £#fc e 
mp. 159.0- 160.0 °C 

IR (KBr) cm -1 3267, 2933, 1684, 1645, 1446, 1329, 1161, 1093, 84 

10 7, 752, 688, 592 

'H NMR(CD 3 0D) 6 0. 76- 0. 90 (2H, m) , 1.24- 1.39 (3H, m) , 1.39-1.7 
1 (4H, m), 1.78- 1.83 (1H, m) , 2.56 (2H, d) , 4.71 (2H, s) , 7.23 
-7.32 (5H, m), 7.42- 7.52 (3H, m) , 7.72- 7.75 (2H, m) 
ESI — MS m/z 403 (M+H + ) 

15 (fg4 Alg : N- h F n * is - 4- { [ (7 x -JV7.JV7 * -JV) T 5 / ] 
^^-Mis? U^\^>tlJV^^^ F) 

I3AIST#H- K>W+'»-4-{[(7irKJP7t- 

;v)t^ v-^n^\^-y->^;v#^+h^ f (0.25 g) cdm?j 

— ;V (18 mL) mmzi0% Pd/C (27 mg) £*nx.T> zK*l«T, 
20 T12fl#IWj*#bfco £/S«^SPd/C£^MLT|3&^fc^ 

Mb, iMItlTN-t FD^y-4-{[(7x-JVX^7*-Jl')7 
^ /]^5P;W^ n^.^it>^j;i/#^+f-5 F (0.19 g, XR^95%) £f# 

fee 

mp. 156. 0- 157. 5 °C 
25 IR (KBr) cm -1 3245, 2924, 1664, 1611, 1594, 1312, 1205, 1050, 94 
9, 826, 758, 669 
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'H NMR (CDgOD) 6 0. 76 — 0. 86 (2H, m) , 1.22- 1.33 (3H, m) , 1.61-1. 
72 (4H, m), 1.82- 1.92 (1H, m) , 2.52 (2H, t), 7.55- 7.65 (3H, m 
), 7. 74- 7.85 (2H, m) , 8.6 (1H, s) , 10.3 (1H, s) 
ESI -MS m/z 313 (M+H + ) 



mmm 5 



^> (50 mL) mWz, b U X?;V75 > (2.7 mL) £fln*."T, SIT 

n^\^-y->^;i/^^->l/~ h (3.76 g, «90%) £#fc 0 

20 flip. 114.0-115.0 °C 

IR (KBr) cm" 1 3295, 2937, 1732, 1591, 1435, 1322, 1039, 819, 70 
0, 482 

'H NMR (DMS0-d 6 )S 0.78-0.92 (2H, m) , 1.13-1.29 (2H, m) , 1.30 
-1.35 (1H, m), 1.69- 1.74 (2H, m) , 1.81-1.86 (2H, m) , 2.12-2 




2.0 g) 



□ U F (2. 18 g) ©t h7kH07 
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.23 (1H, m), 2.60 (2H, t), 3.56 (3H, s), 7.63- 7.73 (2H, m), 7. 
79- 7.83 (1H, m), 8.03- 8.05 (1H, m), 8.11-8.17 (2H, m) , 8.41 
-8.41 (1H, m). 

(i2AIg : 4- {i(l-ir7^)V7,)V7 *~)V)T^ 7] Is? D 

m i aiswc^?;v 4-{[(2-t7f;vx;i/7*r;i/)75 

n^\4 1 iJ->*;i/#4 1 >'I/— h (3.7 g) ©Th7tFD77> 
(18 mL) M zKRfcU^AzRigfifc (31 mL) &l)\}?Lt£Wi. S 

itfco iin£itEtU Mfel§^^:bT4- {[(2-t"7^;VX 

;k7^^;i/)75/]/fJHy^nA^-!j->*;^>i (3.06 g, jRsfs 
72%) §#7Co 
mp. 181.0-182.5 °C 
15 IR (KBr) cm" 1 3241, 3051, 2927, 1691, 1587, 1434, 1314, 1152, 81 
9, 661, 486 

'H NMR (DMS0-d 6 ) 6 0. 75- 0. 88 (2H, m) , 1.10-1.23 (2H, m) , 1.26 
-1.35 (1H, m), 1.68- 1.72 (2H, m), 1.79- 1.85 (2H, m) , 1.97-2 
.08 (1H, m), 2.60 (2H, m) , 7.64- 7.72 (2H, m) , 7.80-7.83 (1H, 
20 m), 8.02- 8.05 (1H, m) , 8.11-8.17 (2H, m) , 8.41-8.42 (1H, m) . 
(i3AIg : N— [(4-{[(^>i?;i/t*'»7 5 7 ] # )Vtf ~ )V) v 9 U 

l2AIgWc4-{[(2-7-7fM;V7t-;i')75;]/fJl/}^ 
^D^\^iJ->*;i/#>^ (1.5 g) tO-^>yJl/kHn + y^7$> 
25 (0.67 g) Wpuu^&y (20 mL) III \z h V lf;P7 ^ 

> (2.3 mL) t b'X (2-^-^V-3-^^!/U *J~)V)t£X7 4 >m2 
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nun (1.18 g ) &hqx, ^u^immmwvrz. 0 Ecm < m%mumw7k 

t l/TN- [(4- {[(^>^;i/^-^r-»T^ /]#;i/#-;w */9 Us\3r^)V 

5 )^?JH-2-t7h75F (0.59 g, M62%) £f#fco 
rap. 189.0-191.3 V, 

IR (KBr) cm" 1 3334, 3147, 2935, 1643, 1529, 1454, 1348, 1159, 10 
78, 948, 747, 642, 537, 483 

L H NMR (DMS0-d 6 ) 5 0.73-0.84 (2H, m) , 1.21-1.33 (3H, m) , 1.59 
10 -1.63 (2H, m), 1.69- 1.72 (2H, m) , 1.80- 1.88 (1H, m) , 2.60 (2 
H, t), 3.31 (2H, s), 7.31-7.30 (5H, in), 7.64- 7.37 (2H, m) , 7. 
80- 7.83 (1H, m), 8.03- 8.06 (1H, m) , 8.11-8.17 (2H, m) , 8.41 
-8.41 (1H, m). 

(!4AIg : N- t FD^r^-4-{[(2-t7f;VX^7t-;i/)7$ 
15 y] ^^M-yZ n^^>#;]/#3rit^ H) 

|3AIgT#B- [(4- {[(^>iS)lJr3ris)T ^ / ] # - ;w ^> 

? n^\^>;i/)y -2-i-y h75 H (0.25 g) ©y^/-;i/ (50 

mL) mm\ZlQ% Pd/C (150 mg) £JP*_T> 7K^^?ltT^ ^MT12B#Pb1 

20 MI^bTN-h Fn*'>-4-{[(2-t75 i ;i/^7*-jV)75;] 
st^Mz/pU^D-yJjJVtf^D-S. h* (0.39 g, W99%) £#fc 0 
mp. 164. 0—172. 3*C 

IR (KBr) cm- 1 3237, 2926, 2860, 1632, 1541, 1450, 1316, 1 1 52, 10 
66, 827, 741, 661, 541 
25 'H NMR (DMS0-d 6 ) 6 0. 74-0. 85 (2H, m) , 1.12-1.33 (3H, m) , 1.58 
-1.72 (4H, m), 1.82- 1.90 (1H, m) , 3.31 (2H, s), 7.63- 7.73 (3 
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H, m), 7.80- 7.83 (1H, n) , 8.02- 8.05 (1H, m) , 8.11-8.17 (2H, 
m), 8. 408—8. 414 (1H, m), 8.59 (1H, s) , 10.28 (1H, s) . 
ESI -MS m/z 363 (M+H + ) 



4- ({[(1-7^V>^75;)*M^V]75;}^^)-N- t h* 



(fg 1 BIS : *^)V 4- ({[(l-7^-?>^l/7$y)*M^JH7 

io $ y }*^;]/)>^ us\**yyt} h) 

hU*X^> (0.64 g) ^^nn^> (40ml) Z\<Dm 
tfcMth'J^A 1.24g<£>7KM (75 mL) £ Jnx.T# b < WLW b 

— (1.0 g) 0^^nn^^> (75 mL) M£inx.T, 

15 ~riB#f H m#b7t 0 ^BtlTci V ^7i~— MMKl-Adamantanamine ( 
1.7g) (D*$>/—)V (40 mL) mn^tUXX, mWC^mMPr b fco 

DifeMibT^^ 4- ({[(l-7^>^75;)*^n;p] 
20 7 5 J}*^)V)i/2 us\**r>fi )Vt£*><V~ h (2.0 g, W9920 

mp. 105. 0- 106. 5 t: 

IR (KBr) cm" 1 3353, 3119, 2906, 2849, 1737, 1626, 1564, 1450, 13 



MM 6 




>- 



C-NHOH 
II 
O 
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57, 1278, 1243, 1 173, 1012, 755, 621 
(SB 2 Big : 4- ({[(l-7^>fJl'75;)*M-;V]7$y}^ 

m l Bigtifc^fil/ 4- ({[(1-7^>W5 

5 ]75;}^f^)'>^D^f->*M*'>V-h (2.14 g) Of h7 
tHD77> (14 mL) MfCl M *KfbU 9^ (21 mL) * 

#e»nfc7X^^^i M£&jjc»ift&in*.TpH 3(:iii, 
10 - ({[(i-7^>w$;)*Jk»]7$;}^fjv)'>^DA^ 

i7->^;i/^^>-U- h (2.10 g, lK2f£82%) £^fc c 
mp. 120.0-121.0 °C 

IR (KBr) cm- 1 3352, 2908, 1702, 1636, 1560, 1451, 1359, 1296, 12 
44, 1186, 1090, 919, 670, 517 
15 'H NMR (CD 3 0D) <5 0.91 - 1.05 (2H, m) , 1.31-1.46 (3H, m) , 1.70-1. 
71 (6H, m), 1.74- 1.88 (2H, m) , 1.96- 1.97 (7H, m) , 2.00-2.04 
(2H, m), 2.18-2.32 (1H, m) , 2.91 (2H, d) . 

(SI 3 Big : 4- ({[(l-7^>^75;)*M-JH7$y}^ 
^;i/)-N- (^>^)\y^r^t^) isi*>2 u^-fr F) 

20 |2BIg«4- ({[(l-7y , ?>W5;)AM-Jl/]7^ 

Mis'? u^\^y^})v^ym (0.4 g) to-^>^hFn + 

yJV7 5>Itl (0.19 g) (Dz?Z7UU*&> (7 mL) M&mz h U 
X5^;i/T^> (0.7 mL) it:X(2-^-^rV-3-^-^i7-yU> ? -;l/)^X 

7^>i^nuF (0.33 g) tttuTL, m^\mmm.w\^fr a Eijfom& 
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^n?f^77^- (#nnaft;i/A : ;i/=io : l) Iz&vm 

(o. is g, wmw) £#fc„ 

mp. 185.0- 186.0 °C 

IR (KBr) cm- 1 3329, 2904, 2360, 1634, 1564, 1453, 1358, 1237, 10 
54, 944, 748, 668 

(H4BX@ : 4-({[(l-7^>^7$;)AM-;H75y}^ 
-N- kFD + >->/; n^\3r+f->;ft;V7j^+j-^ F) 

!3BIgT#fc4- ({[(1-7^T>^7$;)*M-JW7>7 

-N- (^>^;i/^-^r-» n^\4 i ^>*;p^^i^$ F (o. 

17 g) GDX^/-;i/ (11 mL) mmz\Q% Pd/C (17 mg) ^iDx.T, 7jc 

77 ;P] T$ y } ^ -n- h F n4^>:>/7 n^x^i^Tj 
^ F (0. 11 g, JR^82%) £f#fc„ 
mp. 198. 5- 199. 5 °C 

IR (KBr) cm" 1 3355, 3195, 2850, 1665, 1619, 1587, 1450, 1358, 12 
48, 1093, 653, 496 

l H NMR (DMSO-d 6 ) 5 0.90-0.98 (2H, m) , 1.23- 1.44 (3H, m) , 1.67 
-1.92 (9H, m), 2.06 (6H, m) , 2.15 (3H, m) , 2.58 (1H, m) , 2.85 
(2H, m), 5.74 (1H, s) , 5.76 (1H, s) , 8.69 (1H, s) , 10.40 (1H, 
s). 

ESI -MS m/z 350 (M+H + ) 
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N- ({4- C(t FD^^7$;)AJ^-JHy^D^yJH^f;V)-l 




m 1 Alg : 4- [(l-j-7 h^^75;)/f;H y^OA 

4-(T^y^^;i/)5/^n^\^-tJ->^;i/#^^i/-hi^mm ( 

2.0 g) il-t7h-fJ^D'J F (1.45 g) 0^^DU^> (50 mL 
) mm\Z, hUxfjVT5> (2.7 mL) £iPX.T, ^?^T15H#^J1# b 

2. 64 g, i&mm 

mp. 144.0- 146.0^ 

15 IR(KBr) cm -1 3264, 3053, 2922, 1726, 1632, 1550, 1433, 1331, 121 
2, 1013, 789, 693, 510 

'H NMR (DMS0-d 6 ) <5 1.00 (1H, dd, J=3. 1, 12.8 Hz), 1.08 (1H, dd, 
J=2.6, 12.8 Hz), 1.28 (1H, dd, J = 2. 8, 12.8 Hz), 1.38 (1H, dd, J 
= 2.9, 12.8 Hz), 1.56 (1H, m), 1.90 (4H, m) , 2.29 (1H, dt, J=3. 6 
20 , 12.0 Hz), 3.19 (2H, dd, J = 6. 6, 6.6 Hz), 3.59 (3H, s) , 7.51-7 
.59 (4H, m), 7.94-8.01 (2H, m) , 8.14-8.18 (1H, m) , 8.50 (1H, 
t, J=6.6 Hz). 

(I2AIS :4-[(l-t7h^;V75 ^ 9 W\*^r>ft 
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^lAigtifc^fjp 4- i(\-j-7 b-i)vy^ y)^^;i/3 

n^\^rit>^;V^^v-l/- h (2.5 g) ©fb7kFD77> (15 mL 
) mmz\ M Tkm^U^ATRIM (25 mL) £3rax.7c^ ^T15R# 

nzmmis, tfcmtEi*-, iMiitT4-[(i-t7 h-r /) ^ 

v-/7 n^\^l7->*;V^>m (2.37 g, »99%) £#fc 0 
mp. 190. 6-191. 0 °C 
10 IR(KBr) cm -1 3297, 3047, 2929, 1950, 1692, 1632, 1546, 1420, 131 
0, 1234, 1137, 951, 781, 674, 509 

'H NMR (DMS0-d 6 ) 8 0. 98 (1H, dd, J = 2. 9, 12.8 Hz), 1.06 (1H, dd, 
J = 2.9, 12.8 Hz), 1.26 (1H, dd, J = 2. 8, 12.8 Hz), 1.35 (1H, dd, J 
=2.9, 12.8 Hz), 1.56 (1H, m) , 1.90 (4H, m) , 2.17 (1H, dt, J=3. 6 
15 , 12.0 Hz), 3.19 (2H, dd, J=6. 6, 6.6 Hz), 7.50-7.59 (4H, m) , 7 
.94-8.01 (2H, m), 8.14-8.19 (1H, m) , 8.51 (1H, t, J = 6.6Hz). 

(fi!3 AXfS : ^ 4- b <i )V7 J ) * ^)V\ % D ^\ 

^1^>7j;i/#^S/l/- h) 

20 >%)Vtf>wt d.5 g) to-^^^VkHn^^y^^S (0.7 

7 g) ©^^nn>>^> (25 mL) Iit}:h'JX^7$> (2.0 mL 

) t tfx (2- v -3— ^^iti/U i^n;!/) /^x ~7 4 n u H (1. 

35 g) £in^ ^MTisBt^jft^bfco ^mm^mmmmymm, mm 
5?;p 4- Cd-^-x h-f^r^ y)^ n-\^^>^;j / ^^^i / 
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- h (1. 30 g, JR2ps65%) £f#fc 0 
mp. 182. 3- 184. 0°C 

IR(KBr) cm- 1 3265, 2924, 1800, 1658, 1634, 1537, 1451, 1311, 120 
2, 1052, 771, 477 

<H NMR (DMS0-d 6 ) 5 0.95 (1H, dd, J=3.1, 12.8 Hz), 1.02 (1H, dd, 
J=2.6, 12.8 Hz), 1.38 (2H, m) , 1.56 (1H, m) , 1.90 (4H, in), 1.70 

(1H, m), 1.84 (1H, m), 1.94 (1H, s) , 3.18 (1H, dd, J = 6. 6, 6.6 
Hz), 4.77 (2H, s), 7.33- 7.39 (5H, m), 7.50- 7.59 (4H, m) , 7.94 
-8.01 (2H, m), 8.14-8.18 (1H, m), 8.49 (1H, t, J = 6.6Hz), 10. 
93 (1H, s). 

(i4AIg : N-({4-[(t HD + y75/)*M-My/7DA^y 
)V) -\-<j-y h75 H) 

Us\3r^->ti)l^^i/U~- b (0.50 g) ©^^7— ;i/ (40 mL) mWlZ 
10% Pd/C (0.14 g) ^rJp^T> 7KSilMT> S^T15^WM#b^ 0 

S^iix^tSgilT, ifi^lilTN- ({4- [(h Fn^y 
75 y^DA^yjP}^^)-i-t7 h T $ H (0. 22 

g, umn) £#fc„ 

mp. 213. 0-214. 0 V 

HKKBiOcnr 1 3247, 2928, 1933, 1631, 1536, 1442, 1299, 121 1, 1 133 
, . 1047, 952, 774, 655, 582, 475 

[ H NMR (DMS0-d 6 ) 5 0.98 (2H, m, ) , 1.40 (2H, m) , 1.55 (1H, m) , 1. 
69 (2H, m), 1.84 (2H, m) , 1.96 (1H, m) , 3.19 (2H, dd, J=6. 6, 6. 
6 Hz), 7.51-7.59 (4H, m) , 7.94-8.01 (2H, m) , 8.14-8.18 (1H, 
m), 8.50 (1H, t, J=6.6Hz), 8.63 (1H, brs), 10.35 (1H, brs). 
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ESI -MS m/z 327 (M+H + ) 
MMM8 

N-{4- [(b Fn^^75y)*M-;H^>^M-2-t7h75 H 




(Wr 1 Aim : 4- 1(2- j-7 h-T;>75/)^5 1 ;W^>l/X- 

h) 

4-(75;^?JV)^>yx-htft (1.65 g) £2-^:7 
h^J^DU F (1.90 g) 0J?^DD^^> (50 mL) fiiRK:, h'JX 
10 ^;I/T^> (5.5 mL) £3jn*-T, S?UT1 5B#Falj*^ b fee KJ»£1 M 

, iMttStbT^f;i/ 4-[(2-t7h-fJV75;)^5 1 Jl/]^>y 

X— h (3.03 g, *IW94%) 
15 mp. 133.0- 134.0 V 

IR (KBr) cm-' 3278, 1717, 1624, 1543, 1280, 1114, 749, 483 

'H NMR (CDC1 3 ) 5 3.91 (3H, s) , 4.76 (2H, d, J = 5.9Hz), 6.69 (1H, 

brs), 7.43- 8.32 (11H, m) . 

EI-MS m/z 319 (M + ) , 155, 127, 77. 
20 HR-MS Steffi C 20 H I7 N0 3 : 319.1208;. ^IH* : 319.1183. 

(!2AIg : 4- [(2-3-7 h< Jl/75 / MSIf t) 
m 1 AlSTifc^fJV 4- 1(2-3-7 h-f JVTS. /) ^^-)V1^>V 

X — h (2.80 g) V? t FD77> (19 mL) Mfcl M 7kM4t U 

^^7A7j<^M (19 mL) ^5PX.7t^, ^^T6B#F H m#b7to fcj&mm& 
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M^tbT4-[(2-t7 h-fJl/75;)^f;H^ISi (2.30 g, 
J|X2p86%) £#fc 0 
5 mp. 215.0-216.0 °C 

IR (KBr) cm-' 3285, 1685, 1636, 1528, 1290, 945, 777 
! H NMR (DMS0-d 6 ) <5 3. 91 (3H, s), 4.76 (2H, d, J = 5.9Hz), 6.69 (1H 
, brs), 7.43-8.32 (11H, m) . 
EI-MS m/z 305 (M + ) , 155, 127, 77. 
10 HR-MS itWife C 19 H 16 N0 3 : 305.1052;. Mfflfe: 305.1066. 

(m 3 Alg : N— (4- {[(^>v;l/^^r>-)T$ 7 ] # ~ ;W 

i2Aiitiifc4- i(2-iry h-r;vr$ (2.30 

g) to-^>^Jl/fcFn^^ji/75>Iil (0.80 g) (DzJ^nn 
15 (25 mL) Umz b U > (2.8 mL) itfX(2-^-^rV 

-3-t^rt)"^ l J^-^)tX7^>f ^7D'J H (1.40 g) £ftlX., 

^^^y-jraisib, iMitUTN- (4-{[(^>^;u^^-» 

20 75/]*M-JI/}^>yJW-2-t7b7$F (200 rag, *»9.9% 

) £#fco 

mp. 177.0- 178.8 °C 

IR (KBr) cm-' 3271, 1654, 1543, 1308, 123.9, 1049, 830, 693 
'H NMR (DMS0-d 5 ) <5 4. 56 (2H, d, J=5.9Hz), 4. 91 (2H, s) , 7.33-8.3 
25 0 (16H, m), 9.25 (1H, t, 1=5.9 Hz), 11.71 (1H, brs). 
EI-MS m/z 410 (M + ) , 395, 304, 155, 127, 77. 



55 



WO 03/070691 



PCT/JP03/01681 



HR-MS C 26 H 22 N 2 03: 410. 1 630;. : 410.1611. 

(i4AIg : N-{4-[(t F n *isT ^ /) - )V1 1 >i?M - 2 

-^7 h7$ F) 

$3AIgT#&N- (4-{[(^>m+'»75/]*^-JH^ 
5 >^Jl/)-2-t7h75F (180 mg) <£>^/~;i/ (150 mL) feWzi 
0% Pd/C (38 rag) £3)Dx.T, TfcSMJCSTF, tlT6lM#bfc. 

- 14- [(t fn*'>75/)*M-;W^>$?;H-2-t7 F ( 
69 mg, 1K^49%) 
10 mp. 184. 1 - 184. 7 °C 

IR (KBr) cm" 1 3290, 1637, 1542, 1309, 1038, 1037, 900, 838, 781 
, 738 

'H NMR (DMS0-d 6 ) (5 4. 56 (2H, d, J=5.9Hz), 7.32- 8.50 (11H, m) , 9 
.25 (1H, t, J=5.9Hz), 11.16 (1H, brs) 
15 FAB-MS m/z 321 (M + ) , 276, 185, 155, 127, 93. 

HR-MS WrWm C 19 H 17 N 2 0 3 (M+H + ): 321.1239;. ^jfflfi: 321.1255. 

mmm 9 

6-T5 J -N- {4- [(h HD^y7S/)*;^-;V]^>i;;H-2-t 
20 7 h75 FttHfttft 

2 ~^M^jr!T!cOMr NHOH ' HCI 

(IlAIg : *^)\, 6- [(tert-y h^^^;i/^n;V)T$y]-2- 
±7 h-f;H75/)^?M^>yx- F) 

4-(7$;^^)^>y'x-hIlt (0.56 g) £4- [({6 
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- Ktevt-^b^-zytlJV^^ )V)7$ S]-2-j-7 hxf (1.35 g) (D 
P9UU*$> (25 mL) Umz.. h'JXfJl/T5> (1.25 mL) t t? 
X (2-^^v- 3 -^^-y-y .j ^)*X7^ n U F (0. 87 g) 

%Mpi, ^MTi5R#p H lj*#bfc 0 KJ&$t£t&fnfiW7K^^ Hfn&&* 

5 (Dimiztk&Ltco mm%M7kmwti- b u MMigbfco 

un^^U*^M7A^DT h^^y^— (It^X^;i/ : ^+h> = l 
: 1) TfMSiU #liBI§^<hbT^^;i/ 6- [(tert-y h^^*;P^ 
^)757]-2-t7 h-fjH7$y)^f;H^>^X- h (354 mg, 
«32%) ^#feo 
10 mp. 165. 1 - 1 65. 6 °C 

IR (KBr) cm -1 3328, 1720, 1693, 1631, 1524, 1244, 1169, 1055, 88 
1, 852, 681, 571, 476 

'H NMR (DMSO-d,) 0 1.51 (9H, s), 3.83 (3H, s), 4.58 (2H, d, J = 5. 7 
Hz), 7.4-8.4 (10H, m) , 9.20 (1H, t, J = 5.7Hz), 9.68 (1H, brs) 
15 EI-MS m/z 434 (M + ) , 360, 334, 196, 170, 140. 

HR-MS C 25 H 26 N 2 0 5 : 434.1842; HMIffl 434.1857. 

(i2AI| : 4- [({6- [(tert-y h^r^^;W#-;V)T^/]-2-± 

y b <i m y ^ j ) ^ <%mmm 

m 1 AI|T#fc^f;P 6- [(tert-X>^->^;i/^n;i/)T5 /] - 
20 2-t7h^JH75/)^5 : M^>yi-b (354 mg) Cfh7kFn 
(2.5 mL) mWilZl M 7jc^^ U ^ (2.5 mL) £2)n7L 

25 (tert-^ h^v^;i/^-;V)T5 7]-2-t7 h^JH7$/)^?JW 
SISS (325 mg, 4»96%) <H#fc 0 
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mp. 194. 2- 194. 4 "C 

IR (KBr) cm" 1 3298, 1697, 1632, 1531, 1427, 1170, 1055, 804, 478 

'H NMR (DMS0-d 6 ) 6 1. 51 (9H, s) , 4.55 (2H, d, J = 5.7Hz), 7.3-8. 
5 4 (10H, m), 9.15 (1H, t, J=5. 9 Hz), 9.69 (1H, s) 

13 C NMR (DMS0-d 6 ) <5 28.15, 79.41, 1 12.78, 1 19.97, 124.45, 1 26.5 
4, 126.92, 127.18, 127.98, 129.09, 129.36, 129.54, 134.84, 138. 
60, 152.63, 166.13, 167.85 
FAB-MS m/z 421 (M+H + ) , 369, 277, 185. 
10 HR-FABMS ft^iit C 24 H 26 N 2 0 5 (M+H + ) : 421.1763; mum 421.1744. 
(fH 3 AICfM : tert-^ s ^;l/ 6- { [(4- { [(^ > i?)l^*z/) 7 ^ / 

i2AI|t#fc4- [({6- l(teTt-7 b^isfi )V&—)V)7 $ /]-2 
-j-7 h-f ;WT^ y)^fMSIf« (320 g) tO-^>^tFn 
15 ^^7 5>tiS (160 mg) ®^^nn^^> (10 mL) h U 

XfJV75> (0.8 mL) ttfX(2-^-^V-3-^^^VU^n;i/)^X 
7^>i^D'JF (300 rag) &JP>L, ^ffiT15^WSSJ^bfeo S^£r 

gtlt th'J^A ~?4£ ft&»jEttflg b o z: n & is u # y ;w # 7 A 9 D V 
20 h^^- (iiX^:A+t>=3:2) iSMSt 

bTtert-^^;^ 6-{[(4-{[K>yM+y)75;3*^-;H^ 

y-J)V)T^J^ts)V-^^M-2-iryj')] / ts)Vn^-b (77 mg, *W 

12%) £#fc 0 

mp. 171.0-171.8 °C 
25 IR (KBr) cnT 1 3251, 1666, 1632, 1543, 1497, 1163, 1070, 914, 883 

, 744, 617 
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•H NMR (DMS0-d 6 ) <5 1. 51 (9H, s), 4.56 (2H, d, J = 5.7Hz), 7.3-8. 
4 (15H, m), 9.19 (1H, t, J=5.9 Hz), 9.70 (1H, s), 11.74 (1H, s) 

l3 C NMR (DMSO-d 6 ) <5 28.13, 76.88, 79.40, 112.80, 120.00, 124.44 
5 , 127.00, 127.19, 127.98, 128.15, 128.76, 1 29.35, 129.48, 130.6 
2, 134.87, 135.78, 138.64, 143.39, 152.63, 166.19. 
FAB-MS m/z 526 (M+H + ) , 347, 214, 170, 91. 
HR-MS nfWm C 31 H 32 N 3 0 5 (M+H + ) : 526.2342; ^ii 526.2368. 
(I4A-1 JIM : tert-y^;V 6- [({4- [(b F n^X^ /)tl)V 

io ^-;v]^>i;;W75/)*;^V]-2-t7f;W;wu- h) 

ms AXfMT#fetert-y^;V 6 — {[(4 — {[( ys s>> ? ;i/^"4 1 > / )T^ / 
(77 mg) <D*?S—JV (30 mL) mM\Z\0% Pd/C (10 mg) £iPx.T, 

15 mm^m&mmv, m^m^mtvxtevi-y^j]/ 6-[({4-[(t 

)Vft)Vn*— h (25 mg, «42%) £#fc 0 
mp. 181.0-181.8 °C 

IR (KBr) cm" 1 3251, 1666, 1632, 1543, 1497, 1163, 1070, 914, 883 
20 , 744, 617 

(H4 A - 2Ig : 6-757 -N- {4- [(k FD^y75/)*J^- 
;H^>v;i/}-2-±^ h75 Hit!) 

I4A- lX@^#fctert-y^;i/ 6-[({4-[(t Fn^~>TS/) 

^M-M^>^jH75 -2-^^^;v^;i//t^- h 

25 (25 mg) (25 mL) £®i§?£fc:4 M (25 
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LT6-T5 J — N— {4- [(t H n * i/T ^ J ) %)Vtf~)Vl 1 > 5?;W - 2 
-t7h7^ Htit (11 mg, JR $5 6 2515) £#&o 
mp. 190.0- 190.8 °C 

IR (KBr) cm- 1 3300, 1612, 1305, 1211, 895, 815 
5 'H NMR (DMS0-d 6 ) <5 4. 55 (2H, d, J=4.5Hz), 7.4-8.5 (10H, m) , 9. 
30 (1H, t, J=4. 5 Hz), 10. 33. (1H, s) . 

13 C NMR (DMS0-d 6 ) 6 1 18.5, 121.61, 125.08, 126.77, 126.96, 127. 
19, 129.47, 129.90, 130.54, 131.07, 134.18, 142.71, 164.0, 166. 
0 

10 ESI -MS m/z 336 (M+H + ) 



mmm 1 o 

N- {4- [(t FD^i/7$/)*M^]^>^W-l-t7h75 K 



a^C-N-C— <f V-C-NHOH 

15 (ill Alg : 4- [(1-^-7 b^Jl/7$y)/^H^>^X- 

h) 

4-(75;^^)^>yi-httI (2.0 g) <hi-^-^ 
h^JI/^D'JF (1.8 g) ®y^nn^^> (40 mL) $ga£fc:, h'Jx 
^)Vr^y (3.4 mL) ^UPtLT, ^fiT15B#KJt#bfc 0 KJ^^^l M 

ifiTOitT^^ 4- [(l- hi';i/75/)^?;W^>yx 

— h (3.65 g, iRs^82%) ^#^o 
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mp. 162.0- 163.0 °C 

IR (KBr) cm -1 3267, 3047, 2951, 1729, 1632, 1536, 1434, 1281, 11 
02, 962, 771, 577 

'H NMR (CDC1 3 ) 5 3.93 (3H, s), 4.78 (2H, d, J = 6.0Hz), 6.43 (1H, 
5 brs), 7.42- 8.38 (11H, m) . 

(I2AIS : 4- i(\-j-y K^75;)^^]glfi) 

m 1 ai@«^^ 4- ia-±y h<;i/T5;)^?;W^>y 

X— h (3.0 g) (D^r h7tFn77> (17 mL) mmz\ M fcWlfcV 
^yA7km%l (27 mL) ^iNXtc^ ^2&T?12P#raiftj$L&. KfoBW. 

MitbTl2AI@ : 4-1(1-3-7 b <i )VT 5 J ) ;* gift 

(2.25 g, 10^79%) £#7c 0 
mp. 254.0- 255.5 °C 
15 IR (KBr) cm -1 3267, 2562, 1692, 1632, 1578, 1536, 1433, 1286, 10 
35, 950, 771, 551 

l H NMR (CDCI3) 54.61 (2H, d, J=6.0Hz), 7.50-8.04 (11H, m) , 9. 
16 (1H, t, J=6. 0 Hz), 12. 85 (1H, brs). 
(fg 3 AJIU : N- (4- )l<jr* z/) T ^ / ] 77 ;]/^x;W ^ > ^ 

20 JV)-i-i-y F) 

»2Ai:i-e#fc4-[(i-t7 b^)vr^y)^^)vmM.mm ci.o 

g) tO-^>^JVhFD^^jl'T5>StI (0. 53 g) CD^^DD^ 
^> (45 mL) MmzbV X^;PT^> (U bL) it'X(2-t+V- 

3-t^yiJ^-;w*x7^>i^DijH (0.88 g) sin*., 
25 i5B#p^M#b7co sjsM^isfnmw7jc^^> mn&m.7k(Dmmzw&v 
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)75;]*M-JH^>^)-l-t7h75F (0.53 g, JR2p39% 

) £f#fco 

mp. 197.5- 198.5 °C 
5 IR (KBr) cm" 1 3270, 3035, 1643, 1518, 1424, 1304, 1256, 1016, 78 
5, 696 

L H NMR (CDC 1 3 ) 5 4.58 (2H, d, J=6.0Hz), 4.94 (2H, s), 7.33-8.2 
3 (16H, m), 9.14 (1H, t, J=6.0Hz), 11.74 (1H, brs). 
(H 4 AXfM : N- {4- [(t + ;)*M-JHO^H-l 
10 -iry h75 F) 

I3aiswcn- (4- {[(^>^;v^-^>')t^ 

>^V)-l-t7h75F (0.27 g) <D*?y — )V (23 mL) Ig^KllO 
% Pd/C (27 mg) SSPX-T, 7K*^^T, S^T12H#fflfll #bfc 0 
^SPd/C^MbTlS^fc^ W^iJElit, M^H^bTN 
15 -{4-[(tFn^S/7$;)*M^]^>yJH-l-t7h75F ( 
0.12 g, IK^56%) £f#fco 
mp. 168.5- 169.5 °C 

IR (KBr) cm- 1 3302, 1637, 1530, 1388, 1303, 1245, 1154, 1031, 90 
0, 783, 641, 508 

20 'H NMR (DMS0-d 6 ) 6 4. 57 (2H, d) , 7.27- 7.48 (2H, m) , 7.53-7.58 
(3H, m), 7.74- 7.77 (2H, m) , 7.96- 8.04 (2H, m) , 8.18-8.31 (1H 
, m), 9.00- 9.06 (1H, m) , 9.13-9.16 (1H, m) , 11.19 (1H, s) 
ESI -MS (ESI) m/z 321 (M+H + ) 

25 mmm 1 1 

N-{4-[(t FD + ->75 J)%JVtf~)\sl^>i?)V} [1, 1' -t^7x-;i/ 
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(^lAIi : 4- {[([1,1' - hf^xn;i/]-4--r;i/^;i/^- 

5 4-(T^/^?JW^>yx-hMl (5.00 g) <h4-tf^ 

x.^-)Vtl D U H (4.70 g) CDv^nn^> (130 mL) ?M 
W.\Z, F'JX?JV7 5> (17.2 mL) ^J0^.T, MT1 mmUW L 

tco mm^^y^mm^- v u MBEaitLfc„ ^n^^nn 

10 ^l/ATBMIIU iMti^bt^^V 4-{[([l,l' -tf^oi- 

;i/]-4--r;v*;i/#-;i/)T$y]^^;H^>yx-h (6.90 g, jrjss 

92%) 

mp. 219. 1-219. 9 °C 

IR (KBr) cm" 1 3276, 3059, 2947, 1714, 1631, 1609, 1551, 1439, 12 
15 81, 1113, 846, 739, 500 

'HNMR (DMS0-d 6 ) <5 3. 87 (3H, s), 4.60 (2H, d, J = 5.9Hz), 7.38-7. 
53 (5H, m), 7.73-8.24 (5H, m) , 8.26-8.34 (4H, in), 9.21 (1H, t 
, J=5.9 Hz) 

13 CNMR(DMS0-d 6 ) 6 42.5, 52.0, 126.4, 126.7, 127.2, 127.8, 127.9, 
20 128.0, 128.8, 129.1, 132.7, 139.0, 142.7, 145.2, 165.7, 165.9. 
EI-MS m/z 345 (M + ) , 181, 152. 

HR-MS mWM C 22 H 19 N0 3 : 345.1365; mmm 345.1360. 
(^2AIi : 4- {[([1, 1' - lf7iXjH -4--i )Vtl)V^-)]y)y^ 
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IlAIgWc^fJV 4-{[([l,l' -tf 7i-JH-4-^M^ 
^-;i/)T^ ;]/fJH^> > /x- h (6.80 g) ©5=- h ^ t Fn77> 
(70 mL) JMfcl M 7jc$HbD^A7jc?^ (60 mL) £iin;ifc^ ^ 

5 #e,tlfe7jc^^^l M4M7K^£Jn7LT\ pH 3^flMb|g^^*)f!±S$ 

•&feo zn%mm., eistiMatbT4-{[([i,r -tf^^-;v 

] - 4--f ;W 7 5 ; ] ^ f JHSIf H (5.87 g, ^K^85%) 

mp. 394.0- 395.0 °C 
10 IR (KBr) cm" 1 3323, 1632, 1601, 1553, 1430, 1316, 854, 776, 744, 
689, 503 

'HNMR (DMS0-d 6 ) 6 4. 57 (2H, d) , 7.40- 7.52 (5H, m) , 7.72- 7.90 ( 
4H, m), 7.98 (2H, d, J=8. 1 Hz), 8.05 (2H, d, J = 8. 1 Hz), 9.33 (1 
H, s) 

15 l3 CNMR (DMS0-d 6 ) d 42.5, 126.4, 126.7, 126.8, 127.9, 128.9, 129 
.1, 131.2, 132.1, 132.8, 139.0, 142.6, 143.6, 165.7, 168.0. 
EI-MS m/z 331 (M + ) , 181, 152. 

HR-MS gf^fit C 22 H 19 N0 3 : 345.1365; »Jjffi 345.1360. 
(H 3 AXfM : N- (^>^;V^^v-)-4-{[([l,r - tf 7 i-JH - 4 

20 -^f;^;«-;i')75/]^f;H^>X75 H) 

I2Aigt#fc4-{[([i,i' - tf 7x=;w -4--r;v^;i/^-;i/) 

7 5 7]^fJWMft (5.65 g) tO-^>^kFD^F^75> 

(3.2 g) ©i^^l/T^AT H (85 mL) iffch'JX^Jl/ 
T^> (9.5 mL) iitfX (2-^-^V-3-^^^V^U ^~;i/)^X77^ > 
25 H7DU H (5.46 g) £fln*., S^15B#IWjf H^bfco M^^Jtiift 
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b, iM^tUTN-(^>^t^^)-4-{[([l ) l' -tf^x^;n 
-4--f J^JV#-;i/)7$y]^fJH^>X75F (8.4 g, *K^97 % 

) 

mp. 233.4- 234.7 *C 
5 'HNMR (DMS0-d 6 ) 5 4. 53-4. 55 (2H, d, J=5.7Hz), 4.91 (2H, s, J=5 
.7 Hz), 7.31-7.51 (9H, m) , 7.69- 7.92 (7H, m) , 7.99 (2H, d, J = 

8. 4 Hz), 9. 14 (1H, t, J=5. 7 Hz) 

13 CNMR (DMSO-d 6 ) 6 42.5, 77.5, 126.4, 126.5, 126.7, 126.8, 126. 

9, 128.0, 128.1, 129.0, 129.1, 129.3, 130.4, 130.5, 132.9, 139. 
10 0, 142.7, 143.3, 165.7, 166. 9 0 

EI-MS m/z 436 (M + ) , 421, 181, 153, 105, 91, 77. 
HR-MS fMftitt C 28 H 24 N 2 0 3 : 436.1787; mWU 436.1787. 

(H 4 AX© : N- {4- [(k FD^^75;)*JI/^JH^>^} [1, 1 
' -lf7i-;H-4-*Jl/m5F) 
15 13 AIiT#fcN-K>^t^'»-4-{[([l,r - If 
-4-^JWJl/«)75;]^^H^>X75F (130 mg) 
— )V (30 mL) »*fclOX Pd/C (50 mg) £Snx.T, #5fcgcarF, 

mVM&mMit bTN- {4- [(t Fn + y75/)*M-;H^>^H 
20 [1,1' -H7x^]-4-^;^D-$F (116 mg, JR^988S) 

o 

IR (KBr) cm" 1 3294, 1699, 1683, 1635, 1506, 1292, 852 
'HNMR (DMS0-d 6 ) 6 4.62 (2H, d, J=5.4Hz), 7.46- 7.56 (5H, m) , 7. 
78- 8.08 (9H, m), 9.28 (1H, t, J=5. 4 Hz) 
25 13 CNMR (DMS0-d 6 ) 5 42.5, 126.4, 126.7, 126.8, 126.9, 127.0, 127. 
9, 128.9, 129.2, 132.8, 139.0, 142.6, 143.9, 165.7, 166.9 
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FAB-MS m/z 369 (M+Na + ) , 347 (M+H + ), 331, 277, 185, 1 15. 
HR-MS fff^ffi C 21 H 19 N 2 0 3 : 347. 1396; mMiU 347.1417. 



mmm 1 2 

5 4' -7Mn-N-{4-[(tFn^^7$;)*M-JH^>^H[l, 
1' -E7x-;H-4-*J^^5F 




(ilAIg:^^ 4-({[(4' -7)V*Ul\,V -t:^^n;i/]-4 

10 *^)V 4- (7$ / ^?il/)^>V'x- httt (2.88 g) t4' -y 
;v^n[i,i' -b , 7xx;v]-4-*M>t (2.82 g) 

A75F (80 mL) h U XfJl/7 5 > (14.4 mL) £t£X(2- 

t ^ 7 - 3 - 1 +f V ( 'J ^ X JV) * X 7 ^ >t ^7 D 'J F (4. 18 g) £JPX. 

, ^^T20B#r^Jt#brc o ^)S«^Mm^, at^sgfigu, ?«£^n 

MltbT^^ 4-({[(4' -7;P^-n[i,i* - tf^a:-;v]-4- 
^ ;V) * J^x^] 7 5 / } ^ ) ^ > 7x- h (3.60 g, JK2p76%) £ 
20 #fco 

mp. 194.6- 196.5 °C 

IR (KBr) cm-' 3279, 1720, 1630, 1550, 1524, 1283, 1103, 831, 76 
0, 708 

'HNMR (CDC1 3 ) 6 3.91 (3H, s) , 4.73 (2H, d, J=6.4Hz), 6.60 (1H, 
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brs), 7.15 (2H, t, J=8.4Hz), 7.43 (2H, d, J=8.4Hz), 7.57 (2H, d 
d, J = 1.6, 5.6Hz), 7.61 (2H, d, J=8.4Hz), 7.88 (2H, d, J=8.4Hz), 

8.02 (ZH, d, J = 8.4Hz) 
l3 CNMR (100.4 MHz, CDC1 3 ) <5 44. 04, 52.19, 115.8 (d, J=20.0Hz) , 
5 127.1, 127.5, 127.6, 128.8, 129.9, 130.0, 132.6, 135.9, 143.3, 

143.5 , 160.1 (d, J = 250 Hz), 163.9, 166.9. 
EI-MS m/z 363 (M + ) , 199, 170. 

HR-MS niW-m C 22 H 18 FN0 3 : 363.1271; mMW. 363.1274. 
(I2AIg:4-({[(4' -7)V*Ull,V -k^i-M-i-fJW 
10 *j^-^]75;}^f;WSIft) 

-4--r;v)*;v^— jvits. ;}^^)^>yx- h (1.14 g) 

7kFD77> (17.5 mL) jg«fcl M 7KMit U ^7 &7kmffi. (12. 5 m 
L) £iP;SLfc^ ^?MT-iiB#r H 1it#bfeo KJSM^S^h^kFn? 

15 #&n»:*»?ftfclOX^»*»**J)n^.T, PH 3fc 

(4' -7)V*U[1,V -lf7x^H-4-^jW*J^-JV]7$/}^ 
^;i/)^m#m (0.90 g, XK^83%) 
mp. 267.3- 269.4 °C 
20 IR (KBr) cm- 1 3292, 3099, 2542, 1686, 1630, 1547, 1250, 1 163, 8 
29, 756, 669 

'HNMR (DMS0-d 6 ) 8 4. 50 (2H, d, J = 5.6Hz), 7.23 (2H, d, J=7. 2 Hz) 
, 7.32 (2H, t, J = 8. 8 Hz), 7.75- 7.82 (6H, m) , 7.99 (2H, d, J=8. 0 
Hz), 9.09 (1H, s) 

25 l3 CNMR (67.80 MHz, DMS0-d 6 ) <5 42. 5, 1 15.7 (d, J = 20Hz), 126.4, 12 
7.0, 127.8, 128.7, 129.3, 129.4, 132.7, 135.5, 141.6, 144.5, 16 
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0. 1-163.8 (d, J = 250 Hz), 165.7, 167.0. 
EI-MS m/z 349 (M + ) , 181, 199, 170. 
HR-MS C 21 H 16 FN03: 349.1114; MMUM. 349.11 18. 

(i3AIg : N- (4-{[(^>m+'»75;]*^jI/}^>S? 

;iO-4* -y)V*ul\,V -lf7xn;i/]-4-*;U3j?^5 F) 

i2Ai@T#fc4-({[(4' -7;p^n[i,r -if^xn;p]-4--r 

JWAtoW75;}^^)^|fS (0.80 g) tO-^>y;Vt F 
n^>-;i/T^>^^ (0.55 g) 0S?^^*;^75 F (14 mL) ?M 
It:h'JXf;i/7 5> (2.6 mL) t tfX (2-rt^V - 3 - U ^ 

-iW^xy^ >i^nu f d.38 g) &#n*.> ^u^mmmwvfc. 
lofrmmwLtc* z.<DMwm&mmhTm&mMi£LTx- a- {[«> 

^W^)75 /]#;i^:=:;W^>>W-4' -7)V*ul\,V - tf 
77x-;p]-4-*;p^^+h^ F (0.41 g, W40%) %mtc 0 
mp. 241. 4- 243. 7 

IR (KBr) cm" 1 3321, 3206, 1634, 1520, 1495, 1367, 1279, 1244, 8 
93, 860, 772 

'HNMR (DMS0-d 6 ) 54.55 (2H, d, J=5.7Hz), 4.92 (2H, s), 7.29-7 
.59 (8H, m), 7.71-7.98 (6H, m) , 8.01-8.12 (3H, m) , 9.16 (1H, 
t, J=5. 7 Hz), 11. 74 (1H, s) 

I3 CNMR (100.40 MHz, DMS0-d 6 ) 5 42.3, 76.8, 1 15.5 (d, J=20Hz,), 
126.2, 126.8, 126.9, 127.5, 127.7, 128.0, 128.6, 128.7, 130.2, 
130.5, 132.6, 135.6, 141.5, 143.1, 162.7 (d, J = 250 Hz,), 164.7, 
165. 5. 

FAB-MS m/z 455 (M+H + ) , 307, 154, 137. 

HR-MS ff-JfLfit C 28 H 24 FN 2 0 3 : 455. 1771 ; MM®. 455.1747. 
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(i4AIg : 4' -y)V^rU-N- U- [(fc fd^^7$;)^j«- 

;H^>$?;W[i,r -H7x-jw-4-*;^^$ f) 

>^;v)-4' -y)VJru[\,v -if7x-jv]-4-*ji'm$H (10 

5 5 mg) ©^^y— ;i/ (30 mL) HftftlclOX Pd/C (74 mg) £#Px_T> 
tfe, jt**«JEE«|gb^felSStbTm4 Ann : 4' -^;i/^n-N- 

{4- [(fc Hn^j/75y)*;^-;P3^>$?;n [i, r - fc 7 x - - 

4-^;V#^+h$ F (54 mg, JK^68%) 
10 218.7 °C (dec) 

IR (KBr) cm" 1 3267, 3049, 2806, 1641, 1 514, 1315, 1 250, 1 163, 8 
29, 770, 739 

'HNMR (DMSO-d 6 ) 5 4.54 (2H, d, J=5. 7 Hz), 7.29-7.44 (4H, m) , 

7.70- 7.92 (6H, m) , 8.00 (2H, d, J=8. 1 Hz) 
15 13 CNMR (67.80 Mz, DMSO-d 6 ) 6 42.3, 115.5 (d, J=20Hz), 126.2, 12 
6.6, 126.7, 127.6, 128.7, 132.6, 135.5, 141.4, 142.6, 161.9 (d, 

J = 250 Hz,), 164.7, 165.5. 
ESI -MS m/z 365 (M+H + ) 

20 mmm 1 3 

N- {4- [(fc FD^^75;)*M-jV]^>^} [1, r - fc^xn;!/ 
] -2-^;i/#^+f-$ F 
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diAii : 4-{[([i,r - tf^x^;v]-2--r;w^;v#- 

pWI/ 4- (7 5 J ^^)^>yx- hitMit (2.00 g) £2-tf:7 
5 i-Jl/)(JJl/#>| (2.00 g) 0^^Dn^> (22 mL) jgjfcfc, hU 
Xfjk75> (4.1 mL) £inAT, 5 ISM ft # L fee 

liMitUT^fJV 4-{[([i,r -tf^x-;v]-2--r;v*;v# 

10 XJV)75/]/f;W^>^X-b (2.20 g, »64%) £t#fco 
mp. 157.0- 158. 0°C 

IR (KBr) cm- 1 3282, 3029, 2952, 1717, 1648, 1529, 1432, 1278, 11 
10, 1019, 745, 700 , 544 

'H NMR (CDC1 3 ) 5 3.92 (3H, s) , 4.39 (2H, d, J=5.8Hz), 5.51 (1H, 
15 brs), 6.91-7.88 (13H, m) . 

(W> 2 AXfM : 4-{[([l,l' -H7x^]-2-<i^M-;i/)75 

^lAIgTffc^^ 4-{[([l,l' -H7i-JH-2-^MJl/ 
#^;V)75/]^f;H^>yx-h (2.1 g) 0rh7tFD77> ( 
20 11 mL) mWL\Z.\ M 7jcm^U^C7A7jc^^ (18 mL) ^in^Lfcfls, 

T12B#r H 1Jt#bfe 0 SJfc«/^£x h^k FD :7^>£W*Lfc^ % 
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-2-fMj^-;V)75/]/fJHMft (1.95 g, JR^97%) £ 
mp. 167.0- 168.0 °C 

IR (KBr) cm-' 3294, 3060, 2673, 1672, 1641, 1577, 1527, 1427, 13 
17, 1243, 1 181, 1 122, 923, 751, 701, 548 

"H NMR (CDC 1 3 ) 64.34 (2H, d, J = 6.0Hz), 7.11-7.82 (13H, m) , 8. 
72 (1H, t, J=6.0 Hz). 

(^3AIg : N- (4- {[(^>^^y)75 Si* frtf-MsOV 

^2AIgWc4-{[([l,r -lf7x-jH-2-^Mj^-jP) 

T5/]^^;p}SfJ&#» d.oo g) to-^>^tFn^^75> 

(0.48 g) ©>^nn^> (40 mL) .fflStfc h ijl^7$ > 
(1.80 mL) tt'X (2 -^V -3-^^1/1) y-j!/)*X7^ 

nu h (o.8o g ) MTisi^wijt^bfc. Kmm^mmm^7K 

TN- (4-{[K>yj^^y)75y]*M-jH^>y^) [1,1' - tf 
7i-JI/]-2-^jMW$F (0.72 g, 1K^55%) £t#fc„ 
mp. 150.0-151.0 °C 

IR (KBr) cm-' 3270, 1650, 1514, 1493, 1492, 1307, 1030, 898, 741 
, 695, 621, 545, 483 

'H NMR (CDClj) (5 4.32 (2H, d, J=6.0Hz), 4.94 (2H, s) , 7.09-7.6 
4 (14H, m), 8.70 (1H, t, J = 6.0Hz), 11.72 (1H, brs). 

(H 4 AXfM : N-{4-[(h FD + y757)*M^H^>yVH[l,l 
' -H7x^;i/]-2-*j|/^^5F) 



71 



WO 03/070691 



PCT/JP03/01681 



!3AIgT#fcN- (4-{[(^>^t*'»75/]*;i/#-JH^ 
>i?;i/)[l,r - t:^x-;i/]-2-^;i//^^it5 F (0.50 g) <D*?S 
— )V (39 mL) MfclOiK Pd/C (143 mg) £#n*.T, TRjfc&iKT, 

[1,T - tf^x^;V]-2-^;V^^^5 F (0.12 g, JR 359950 



mp. 183. 0— 183. 5*0 

IR (KBr) cm- 1 3262, 3057, 2861, 1626, 1521, 1425, 1310, 1246, 11 
10 59, 1015, 899, 744, 696 

'H NMR (CDClj) 54.31 (2H, d, J = 6.0Hz), 7.07- 7.64 (13H, m) , 8. 
70 (1H, t, J = 6.0 Hz), 8.98 (1H, brs), 11.16 (1H, brs). 
ESI -MS m/z 347 (M+H + ) 

15 nmm 1 4 

N- fc Fn^y-4-{[(7x-M^7*-JI/)75;]^fjH^>X7 



(fg 1 Alg : *^)\, 4-{[(7x-Jl/X^7t-^)75/]^fJH^ 
20 >l/X— h) 

4-(7$/^^)^>^/X-hIli (2.00 g) £^>i£ 
>XJP7*-J^D'J F (1.70 g) ©^r h FD77> (50 mL) £ 
hUxfJl/7$> (2.7 mL) ^iflx.T, ^MT15B#^jt#Lfc 0 
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5;]/fJH^>yx-F (3.0 g, W99%) £#fco 
mp. 120.0- 120.5 °C 
5 IR (KBr) cm- 1 3252, 2954, 1697, 1434, 1334, 1283, 1 157, 895, 757 
, 585 

(!2AIg : 4- {[(7x^X;V7tx;W75 J ] * M £ M.&Wt 

) 

mi AIiTf#fc^^ 4-{[(7x^7JV7t-JV)75/]^f 
10 JH^>V'I- h (3. 0 g) h5tFn77> (20 mL) Jg&fcll M 

7KiHbU^A7KJM (32 mL) £in*.fci!s §?UT6H#fH1fll# L fc„ £c 

15 #m (2.90 g, 4X^99%) 
mp. 204.2- 205.0 °C 

IR (KBr) cm" 1 3283, 2875, 2671, 2548, 1686, 1611, 1425, 1290, 1 1 
56, 856, 721, 553 

•H NMR (DMSO-d 6 ) 6 4. 06 (2H, d) , 7.34- 7.37 (2H, m) , 7.54-7.66 
20 (3H, m), 7.72- 7.87 (4H, m) 

(13 AXfM : N-K>y^t^'»-4-{[(7x-J^jl'7*x;W7 
$;]^fJHOX75 F) 

»2 AiiT#fc4 - {[(7x^;i'7*-;v)75 MSA 

#m (1-00 g) iO-^>y^tFn^^75>Mt (0.55 g) 
25 0^nn^^> (7 mL) gfCh , Jx5 1 ;V7$> (0.5 mL) <hl£7.( 
2-t^7-3-^^1ryuyxjl/)*X7^ >f 7DU H (0.96 g) £ 
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'»-4-{[(7x^XJV7t-Jl/)7>;]^fJH^>X7$ F (1.3 
g, «39%) 

mp. 165.2- 1 65. 9 °C 

IR (KBr) cm" 1 3316, 3163, 2876, 1656, 1454, 1326, 1162, 1073, 86 
4, 688, 587 

'H NMR (DMS0-d 6 ) 5 4.03 (2H, d) , 4.917(2H, s), 7.30- 7.47 (7H, m 
), 7.55- 7.67 (5H, m), 
7.79- 7.83 (2H, m) 

^ 4 AI@ : N-hHD + y-4-{[(7i-jPXJk7^-jl/)7$;] 
F) 

S3AIiT#&N-(^>W+'»-4-{[(7x-;RjV7*r 
W7$;]^fjH^>X75 F (0.50 g) ( 36 mL) m 

m\Z\n Pd/C (54 mg) 7KSiJ«T> tST12P#rWbfc 

TN- h Fn + ^-4-{[(7xrM;V7*-JW7$7]^5 1 JH^>X 

F (0.36 g, J|»93%) 
mp. 166. 2- 1 66. 6*C 

IR (KBr) cm" 1 3320, 2867, 1630, 1571, 1445, 1322, 1155, 1062, 86 
0, 682, 550 

'H NMR (DMS0-d 6 ) (5 4.02 (2H, d) , 7.28-4-7.31 (2H, m) , 7.54-7.6 
7 (5H, m), 7.79- 7.83 (2H, m) , 8.21 (2H, m) , 8.98 (1H, s), 11.1 
5 (1H, s) 

ESI —MS m/z 307 (M+H + ), 329 (M+Na + ) . 
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mmm 1 5 

N-fc FD^->-4-{[(2-t7^X;P7*-Jl/)75/]^5 1 ;H^> 
XT 5 F 



(H 1 AXfS : 4-{[(2-t7fJl'X;V7t-Jl')75y]^f^ 

4- (7 5 / ^ ^ > 7i- h 1ft (3.00 g) t2-i-y 

$V>7s)V7*—)V?7U U F (3.28 g) h7kFD77> (75 mL 

10 ) Umz, MJX^;V7^> (4.0 mL) £#Px.T, gi&T15l$Wfll#L 

jL^)wnm^vm^mxB^VT^^jv 4- {[(2-^-^^;vx;v^^ 

-JW7$;]^5 1 M^>7x-h (4.36 g, IR^67%) 
15 mp. 139. 2^ 

IR (KBr) cm" 1 3274, 2945, 1930, 1714, 1613, 1501, 1434, 1317, 12 
72, 1155, 863, 665, 560, 479 

'H NMR (DMS0-d 6 ) 6 3. 80 (3H, s), 4.11 (2H, d, J-6.0Hz), 7.37-7 
.40 (2H, ra), 7.76- 7.73 (2H, m) , 7.78- 7.84 (2H, m) , 8.01-8.04 
20 (1H, m), 8.09-8.12 (2H, m) , 8.33- 8.39 (2H, m) . 

(12 AX© : 4-{[(2-t7?;i/X;V7*-;V)75/]^f;W^If 

Wt) 

m i Ax@^#fe * 9- )V 4- {[(2-^-^^;vx;i/7'^x;i/)T^ Jl* 

^JH^>yx-h (4. 0 g) 0fh7hFD77> (20 ml)mW.\Zl 
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m ymfcv^v&ykmm. (33 mo &M%.tt&. mu^nmr^mwhr^ 

fttt^^fittfti: UT4-{[(2-t7?;i/X;i/7*^)7$ 7];*^ 
5 M£M.&m (3.04 g, JK3576JK) £#7c 0 
mp. 247.3- 247.7 t: 

IR (KBr) cm" 1 3258, 1691, 1611, 1578, 1325, 1153, 1060, 925, 812 
, 666, 545, 476 

l H NMR (DMS0-d 6 ) 6 4. 10 (2H, d, J=6.3Hz), 7.35-8.14 (11H, m) , 
10 8.35 (1H, brs), 8.42 (1H, s) . 

(I3AII : N- (^>^;i/^^r>-)-4- {U2-jr7*?)\,7>)\,7*~)\> 
)75;]^f;H^>X7$ F) 

i2AIg7f#fc4-{[(2-t75 : JI/X;i/7t-;P)75;]^f;HS 
Iff (2.00 g) tO-^>^Jl/hFD^yJl'75>Iif (0.93 g 
15 ) ©y^DD^^> (28 mL) g^th'JX?;]/7 5> (3.2 mL) £ t£ 
X (2-t^rV-3-t^f ^JW$X7^ >Wt7 D U F (1. 60 g) 

20 +>')-4-{[(2-t75 1 ^;V7^-JP)75;]^7 t ;i/}^>X75 F 
(0. 59 g, JW46%) £#7c 0 
mp. 177.3- 178.2 «C 

IR (KBr) cm" 1 3302, 3174, 1659, 1573, 1489, 1322, 1129, 1017, 86 
7, 745, 660, 546, 476 

25 'H NMR (DMS0-d 6 ) 6 4. 16 (2H, s) , 4.94 (2H, s) , 7.28-8.01 (12H, 
m), 8.35 (1H, s). 
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(I4AII : N-fc HD^>'-4-{[(2-t7f;V^;i/7*-;V)7$ 
/]^fJl/}^>X75 H) 

I3AI|T?#fcN- K>^W>')-4-{[(2-t7fJl/X;i/7* 
-;i/)7$/]^f;H^>X75F (0.40 g) ©^^y— ;v (32 mL) 

5 mmtzm pd/c (in mg) £*n*_T, 7KHii«T> mu-cnmmmw 

tbTN- t Fn^^-4-{[(2-t7f Jl/X;P7t-^)75 7]^f^ 
}<>XT5H (0.24 g, 4»76%) £rf#fc„ 
mp. 178.5- 179.1 °C 
10 IR (KBr) cm" 1 3251, 1631, 1571, 1542, 1442, 1323, 1150, 1061, 88 
9, 665, 553, 484 

'H NMR (DMS0-d 6 ) <5 4. 06 (2H, d, J = 6.3Hz), 7.30-8.31 (11H, m) , 
8.97 (1H, brs), 11. 13 (1H, brs). 
ESI -MS m/z 357 (M+H + ) 

15 

mmm 1 6 

4- ({[(l-7^7>^75;)*M-M75/}^f;V)-N- h F 



20 (H 1 BXfM : 4-({[(l-7^>f^757)A^-^]7 

hU*X^> (0.58 g) ^^^DU^^> (40ml) 
*teifcBfc:M* U #A 1.60 g<D7kmW. (75 mL) £im*-Tifcb < 




N-C-N-C— <f V — 
H M H H 2 \=/ , 



C-NHOH 
O 
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Tea ZL<DUGWL\Z. 4-(75y>fJV)^>V'X-htiS (1.00 

g) <Di?2 Dn^> (75 mL) mWi%1}UiX-T, £i&Tll$|tgfl|j$Lfc 
o #&tlfe-f V ^T^— MM^fcl- Adamant anamine (1.62 g) ©y^ 
(40 mL) J§^££R;3-T, ^?@.T30^ram#bfeo SJ^^©^^ 
5 £^*Lfcm7KJi£^nn*;VAT3®HiffiU, ^nnWl^l M 

4- ({[(i-7^>W5 /)#;v^-;nx^ y }y ^;v)^> 

V'X- h (1.79 g, J1X^96%) £f#fc 0 
10 mp. 122.0- 123.0 °C 

IR (KBr) cm" 1 3369, 3311, 2904, 1718, 1629, 1564, 1437, 1278, 12 
40, 1104, 753, 670 

'H NMR(DMS0-d 6 ) 6 1.60 (6H, m) , 1.82- 1.83 (1H, m) , 1.87- 1.88 ( 
4H, m), 1.99 (3H, m) , 3.31 (3H, s) , 4.21 (2H, d) , 5.67 (1H, s) , 
15 6.17 (1H, t), 7.34- 7.37 (2H, m) , 7.89- 7.93 (2H, m) 

(i2 bis : 4- ({[(l-y^^y^;)*^-^]/^/^ 

m l BigTlfc^fil/ 4- ({[(l-7^>f;P75 y 

y }y fJl/)^>^/X- h (1.79 g) 0fh7kFn77> (10 m 
20 L) mW.\Zl M 7kM4kV^V&7kmWL (16 mL) £3lRX.7H£> ^MT4H# 

TKj^^fcl M^^7jc^lt&iPX.T, pH 3fcpJS^L!§ll£*JTffi£ltfco £ 
tl^Mm, ?£il$i«&f£ll£LT4- ({[(l-7^>^75 
;^-;H7$/l/^)^lft (1.34 g, W79%) 
25 mp. 122.0- 123.0 V 

IR (KBr) cm" 1 3502, 3373, 2905, 1695, 1625, 1585, 1416, 1297, 12 
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35, 764 

l H NMR (CD.0D) 0 1.70- 1.72 (5H, m), 1.92- 1.94 (1H, m) , 1.98-1 
.99 (5H, m), 2.05 (3H, m), 4.32 (2H, s), 7.34- 7.38 (2H, m), 7. 
95- 7.99 (2H, m) 

(H3BI@ : 4-({[(l-7^>^7$y)M#-;H75;}^ 
^)V) — N— K>yJl/t+y)^>X > 75 H) 

(0.30 g) t o - f n =ir i/;v7 $ >lf 1 

(0.19 g) 0y^DD^> (15 mL) i^tC h U x?;i/7$ > (0. 

42 mD <ttfx(2-^-^y-3-^-^ij-yu> ? -;p)3jNX^^ >j»^n»J 

h (o.85 g) *mx, ^u-aimmwtwvtzLo K^m^m^amwyKmm 
&&&temmffiLTm&$3&LLT4- ({[(i-7^>w$ /)# 

J^-JP]7$yU^)-N-K>^^y)^>X7$F (0.51 g 
mp. 200. 1 - 200. 9 °C 

IR (KBr) cm-' 3356, 2905, 1685, 1626, 1560, 1292, 1089, 1016, 8 
93, 746, 629 

(#4 Big : 4-({[(l-7^>^75/)*K-M75/}^ 
— N— t h'n + y^>X7$ H) 

!3BigT#fd- ({[(i-7^>^75;)^;^-M7$; 

}^^)-N-K>yjV^y)^>X75F (0. 19 g) (Oi^;-^ 
(16 mL) mm\ziQ% Pd/C (56 mg) ^Jax.T, 7jc^fl«T\ 

, #5nfcSS*y'J*^»l^DYh^7^- (CHC1 3 : Me0H=20 
: 1) laDiStt, ifififiSi: bT4- ({[(l-7^>^7$ / ) 
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*;^-;H75;}^^)-N- t Fn^^>X7 5 F (o. 12 g, 
mp. 164.0- 178. 5*C 

IR (KBr) cm- 1 3448, 3340, 2918, 1650, 1602, 1555, 1451, 1357, 1 
5 161, 1036, 902, 838, 739, 608, 532, 466 

'H NMR (DMSO-d 6 ) 6 1.59 (5H, m) , 1.85- 1.54 (5H, m), 1.98 (3H, m 
), 2.34 (1H, m), 5.13 (2H, m) , 7. 23- 7.25 (2H, m) , 7.63- 7.66 ( 
2H, m) 

ESI -MS m/z 344 (M+H + ) 

0 

mmm 1 7 

N-{4-[(t KD + j/75;)*;«^]^>^H-^y U ytuitf* 

it 5 F 



O 




O 



15 (111 AM : 4-{[(3- + /iJ-M;i/#-;i/)75y]^f;W 

^>V'i- F) 

3-^y U >#;i^>lt (0. 69 g) <hH0NB(0. 71 g)0^^fWM7 
5 H (12 mOjgjRte, DCC (0.82 g)£Jnx.T, ^2&T30#IWift# L£:„ 

^(DKmiz<k vmBnTzmmmzmmwiAhLtz, — 4-(y 

20 5 / ^^;V)OV^X- F±^1?±£(0. 80 g)©y^f J^J|/A75 F (12 
ml)*«fc, F X0.54 ml)£?M£-U #e»tl7cM^^^M 

SSBtLfc, MfEMMA£M^B<h£^£-Lfc^ SMT20R#f B 1M 
^bfco ^©MJ^^^Smx^;K40 mO^Jq*., *f ffl b & >> v- ^ n ^\ 
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9kW&t&\zi7 a d*;pa (200 mi) &Uaz.TmMV, ziomm&m&fcT? 

5 4-{[(3-+;iJ-Mj^-^)7$/]^fM^>^x-h (1.17 g, 

915K)£#fc„ 

mp. 153.7-157.3 °C 

IR (KBr) cm-' 3215, 1722, 1 630, 1 531, 1499, 1433, 1277, 1238, 1 1 
88, 1109, 1020, 760 
10 'H NMR (399.65 MHz, CDC1 3 ) 6 3. 91 (3H, s) , 4.77(2H, d, J=6.0Hz), 
7.43-8. 15(8H, m) , 8.63(1H, d, J = 2.0Hz), 9.30UH, d, J = 2.0Hz) 
MS (ESI) m/z 321 (M+H + ) 

HR-MS StUffi C 19 H I7 N 2 0 3 : 321. 1 239; MMm 321.1262. 
(i2AIg : 4-{[(3-^y iJ-JWj^-j|/)7$;]^fJH$ISi 

15 ) 

m l AigTifc^^P 4-{[(3-^y ij-Mj^-jHy^/l^f 

;H^>Vx-h (0.80 g)©fh7hFD77>(16 ml)?§^^, 1 M 

jm^s^ h^t HD77>sisi&t, f#e»tifc7jc^^^io% m. 
20 j^TK^^^wTb, iimtt (pH4. o) ffighzmmzit 

;i/7^-;i/)T$ y]^5 : -;i/}^ls#m(o.75 g, « 98%)^#fc 0 

mp. 273.8-276.3 °C 

IR (KBr) cm" 1 3331, 1688, 1651, 1502, 1319, 1290, 1242, 789. 
25 'H NMR (399.65 MHz, DMS0-d 6 ) 54.64(2H, d, J = 6.0Hz), 7.49-8.1K 
8H,m), 8.89(1H, s), 9.33UH, s) . 
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MS (ESI) m/z 307 (M+H + ) 

HR-MS fft^ffiC 18 H 15 N 2 0 3 : 307.1083; mMW. 307.1095. 
(fg3AX@ : N-(4-{[K>^V^>')75 / ] # - ;w ^ > ^;v) - 
3-^y u >#;V/j^i^ F) 

5 ^2 AXfMTf#fe4-{[(3-^7 iJrj^j^-j075/]^JHM 
mm (0.10 g) i:0-^>y^kFn^yjl/75>ItI (52 mg) <DV 
^»A7>F (3. 7 mL) h'Jxf;P7 5> (0. 044 mL 

) , H0NB(58 mg)*. «krX^ 1/ tr ^)Vt> )V^i?^( 5 F (67 mg)£in 

^Mt?17I^Wfll#Lfco ^©MJS^^B^mx^;K5 mO^iPx., flr 

fc a ZLomtiH&fe&Z o D^;i/A (50 ml)K:$»j&>L, TSfc 

: 1) CTlIbfco £nfc:<fc 0 *6ISii:bTN-(4-{[K>y;W^ 
15 5^)7 5 y]*;P^n;H^>> ? ;i/)-3-^ry U >% F (36. 2 mg, 
JR* 26X)£ftfc. 
mp. 193.4-195.6 °C 

IR (KBr) cm" 1 3200, 1632, 1529, 1495, 1313, 1022, 745 
'H NMR (400 MHz, CDC1 3 ) <5 4.30 (2H, s) , 4.99 (2H, s), 7.36-8.12 
20 (13H, m), 8.81 (1H, d, J = 1.7Hz), 9.30 (1H, d, J=1.7Hz). 
MS (ESI) m/z 412 (M+H + ) . 

HR-MS fff^ffi C 25 H 22 N 3 0 3 : 412. 1661; SIMffi 412.1683. 

: N-{4-[(fc FD^y75 / )*J«^]^>^W-3-+; 
U >^7;i/#^i±$ F) 
25 Ig 3 X@T#fcN-(4-{[(^>> ? ;P^-^r-»r $ S ] fj ;i/aJ?-;W 1 > 5? 
;i/)-3-^7 U >#;V#^1t5 F (29 mg)©^ 3? y — ;kio mOJMfc, 
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10% Pd/C(10 mg)£fln*.T* aRSB&ifcT* £i&T! , 17l$Bl«#U;fc. 

tt^6Pd/c*atabTi»*bfca, mm^m&mmh, n&^Mttv 

TN-{4-[(fc Fn^y75/)*J^-;H^>^JH-3-+/U >#;V^ 
F (18. 6 mg, M 82X)*#fco 
5 mp. 153.8-159.4 °C 

IR (KBr) cm" 1 3070, 1700, 1649, 1535, 1308, 1016, 899 

'H NMR (400 MHz, CD 3 0D) 5 4.60 (2H, s), 7.24-8.00 (8H, m) , 8.73 

(1H, s), 9.18 (1H, s). 
MS (ESI) m/z 322 (M+H + ) 
10 HR-MS mm$. C 18 H 16 N 3 0 3 : 322. 1 192; f^Iflffi 322. 1181. 



1 8 



15 



20 



N-{4-[(t FD^y75;)*J^-M^>^iH-lH-^ > F — ;i/-3-# 
F 




O H 

m 1 AX@ : ^^)V 4-{[(lH— r > F — JH-f JI/*iV^-JV)T5 7] 
jH^>yx- F) 

-f > F-;V-3-*;V#>^(0.80 g) £H0NB(0. 89 g)<Di?*^)Vft)\'& 
T$ F (18 ml)?M$^ DCC (1. 03 g) £ jP^LTSfflT?30^|HIIft^ b fco 
CLOSJiSfc:«fcD#6nfc!»»?ft*il»ttAfcbfc. — 4-(T 
$ 7 ;*^;W^>V*X- hiftB£4ft(1.0 g)©y^fJV*J^75 F (18 m 
DfcSttte, F U xfiV7 5 > (0. 68 ml) %M'£rVT^*>nfcMMM%:M 
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wvfzo ^(DKmm\zmm:x.^)V(5o mi) sin*., ffimvitpssirvs 

tt:^ n n^;vA (200 ml) £Jnx.T?^?b, z: &&&&&&&&&&& 
;WT3= /]*^;w^>Vx~ h (0.16 g, »22%) 

mp. 183. 2-190. 1 

IR (KBr) cm" 1 3097, 1718, 1658, 1444, 1274, 765. 
10 MS (ESI) m/z 309 (M+H + ) 

HR-MS ff^ffi C 18 H 17 N 2 0 3 : 309. 1239 ; ^Sflffi 309.1244. 

(!2AIg : 4-{[(lH-^ > F-;i/-3— r ;v^j;p^n;v)T^ / ] 
y^;v 4-{[(ih--i' > F-;wj^M^jv)7$;]^fJH<> 

15 */X — h (0.90 g)0fh7t Fn77>(18 mDitC 1 M 7^tft 

»B7h7tFD77>^fii/&i. 10% 4M*i§?i££;&n;tT, s 

)&m&mMfe (ph4. o) ttmmv, mB^mm^^-r^o isn^itix 

20 5 /]^^;P}^m#m(0.70 g, M81 %)£#fc Q 
mp. 205.4-210.2 

IR (KBr) cnf 1 3197, 1703, 1546, 1442, 1315, 1217, 740. 
'H NMR (400 MHz, CDC1 3 ) 6 4. 55 (2H, d, J = 6.0 Hz), 7.08-8.07 (8H, 
m), 8.50 (1H, s ), 11.57 (1H, s) . 
25 MS (ESI) m/z 295 (M+H + ) 

HR-MS C 17 H 15 N 2 0 3 : 295. 1083 ; MMm 295.1078. 
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(13 Alg : ^-U-{[(^>^)V^r^rzy)y^yitl)V^^)V}^>^)V)- 

1IM > F-;v-3-^;v#^rit^ F) 

4-{ [(1H-- < > F-;V-3— f - ;W 7?;]^ f JH^lSt (0. 3 

0 g)to-^>^;n:FD^>/;i'7$>ltt(o.i6 g) cd^^^;!/^;^ 

5 il F 'JxfJl/7 5 >(0. 14 ml), HONB ( 0. 2 

0 g^cfcrJ^v-^ n^v'-Jl^^iM 5 F (0. 23 g)^iOA, SfiT2 
4B#M#Lfc„ SJSIt«@£x^;l/(15 mD&Jn*., tlrffi Lfc D 

Jl/^nYh^77^- (^DD^M : 9 : 1) 

n^iiaot, iM^tUTN-(4-{[(^>^Vt^'»75;]* 

;I/#-;v}^>^;v)-ih-^ > F-;i/-3-^;i/#^*5 F (0. 20 g, mm 7 

4 %) £#fco 

15 mp. 178. 5-180. 7°C 

IR (KBr) cm" 1 3323, 3030, 2358, 2339, 1624, 1571, 1438, 1244, 10 
87, 893, 752. 

'H NMR (400 MHz, CDC1 3 )<5 4.93 (2H, s) , 4.83 (2H, s) , 6.04-8.00 ( 
14H, m). 
20 MS (ESI) m/z 400 (M+H + ) 

HR-MS Wc^-m. C 24 H 22 N 3 0 3 : 400.1661; ft|$Hi 400.1680. 
(fjl4AX*l : N-{4-[(h F D * i^T 5 / ) ts )VS — M ^ > i?)V}-lK-' ( 

y F-;v-3-*;p#^it^ F) 
n-(4-{[(^>^;1/^^v-)t ^ / ]#;v#-;W^>v;i/)-iiw > F- 

25 ;i/-3-^j;i/#^it^ F (70 mg)®^/-;K20 ml)i§i&fc:, 10% Pd/C(2 
0 mg)^JPX.T, zkl^H^T, S?UT3B#F H 1ffi#bfe 0 K£M^£Pd/C 
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t bTN-{4-[(b Fn + v'T^ /)tlJV^^JV]^>^)]/}-lE— f > H — 
;i/-3-^;V^^r1^^ H(58 mg, 10^99%) £#fco 
mp. 182. 1-184. 5°C 

5 IR (KBr) cm" 1 3319, 1624, 1571, 1535, 1434, 131 1, 1244, 1087, 10 
45, 891. 

'H NMR (400 MHz, DMS0-d 6 ) 6 4. 46 (2H, s), 5.52 (1H, d, J = 6.4Hz), 

7. 00-8. 10 (8H, m), 
8.44 (1H, s ), 8.94 (1H, s), 11.52 (1H, s) . 
10 MS (ESI) m/z 310 (M+H + ) . 

HR-MS ff#i(t C 17 H 16 N 3 0 3 : 310.1 192; MMW. 310.1176. 



(m 1 Alg : ^^)V 6-[(7i-;V7t^Jk)7^ /l-2-j-7 h X- 
h) 

*?-)V 6-y^ /-2-j-y hx- h (3.00 g)t7ix^7tfj^ p u 

H(2.2 iL)0^^?;i/$;VA7 5 H (60 mL) git h 'J 5 > 

20 (8.3 mL) £iPx., 1 2B# ffimW b fco £jS?££aijfib, If ^ 

MJEEiftfi&b&o #Snfe^M^SSr^nn^;PA(200 ml)fc»^b, £ 
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«SatbT^?;i/ 6-1(7 x.=U^y±9-)V)T ^ S 1-2-1- 7 hx-h 
(1.29 g, s&m 79%)£t#fco 
mp. 177. 5-180.9 °C 

IR (KBr) cm" 1 3031, 17U, 1656, 1584, 1238, 1097, 775, 545 
'H NMR (399.65 MHz, CDCl 3 ) d 3. 38 (2H, d, 1 = 5.9 Hz), 3.95(3H, s) , 
7.33-8.20 (12H, m) , 8.50 (lH, s) . 
EI-MS m/z 319 (M + ) , .201, 170, 91. 
HR-MS ^#faC 20 H 17 N0 3 : 319.1208; HlMffi319. 1207. 
(fg 2 AX© : 6-[(7i-^7t^)75 /]-2-^-7 htt) 
^ 1 AIgT»#fc^f^ 6-[(7i n;i/Tir^;^)T^ /]-2-^-7 M 
- h (1.10 g)©7" h7hHD77>(16 mDmmiZl M 7K®HfcU^<j7A 
2K»*(10 ml)£;|jp*.&|fc, ^^-ei9P#^ffi#Lfe 0 *OSJtS»*^5 
rrh^t: h*D77>§fiSbfcft, 10% ift»7K»**?|ifTbTS^** 

fe^^iLT6-[(7x^;VTt5 1 ;i/)T$7]-2-t7ht(1.02 g, jR*E 

97*)£#&„ 

mp. 361. 1-363. 5 *C 

IR (KBr) cm" 1 3031, 1651, 161 1, 1546, 1392, 1261, 925, 786. 
[ H NMR (399.65 MHz, CD 3 0D) 5 4.45 (2H, s) , 7.94-8.98 (HH,m). 
EI-MS m/z 305 (M + ), 187, 91, 44. 
HR-MSfff#ffiC 19 H 15 N0 3 : 305.1052; *«Hfi305. 1025. 

<fg3 AX© : N-(^>i?;i/^'»-6-[(7i =UV7±^)V)T^ /]-2- 
t7h75H) 

£ 2 AIiT#fc6-[(7x-;i/7t5 : ;i')7$y]-2-t7 hi (0.40 
g) t0-^>^hHD*^7$>I9i (250 mg) ©y^^W 
AT^ H (7 bL) iii:h'JXf^75> (0.73 mL) £ tfX (2-^*^ 
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^-J!/)$X7^ >m.Z P U H (400 mg) 

fcmmmm%:? urn )v & mo Mi) \zmfri>. ^(Dmm^mmm. mu 

JW^'»-fi-[(7xr^7tfJl')75y]-2-t7 F (319 mg, iR 

^ 60%)^f#fe o 

mp. 229. 6-232. 1 T; 
10 IR (KBr) cm" 1 3292, 1643, 1537, 1313, 1228, 1028, 812, 696 

l H NMR (399.65 MHz, DMS0-d 6 ) 5 3.31 (2H, d, J = 5. 9 Hz), 4.95 (2H, 
s), 7.22-8.36 (16H, m) , 10.55 (1H, t, J = 5.9Hz), 11.85 (1H, s) . 

EI-MS m/z 410 (M + ) , 395, 304, 186, 91. 

HR-MSgt#ffiC 25 H 22 N 2 0 3 : 410.1630; H$'Hit410. 1640. 
15 (H4AXfI : N-b Fa^^-6-[(7x-^7t^;k)T5 /]-2-i~7 b 

y 5. b) 

m 3 AIgt#B-K>yJ^ + y)-6-[(7i^Jk7t5 : ;k)7S 
/]-2-i-7 bY ^ H (100 mg)(DM? / — ;M30 ml) ^^^10% Pd/C(50 

u^^-6-i(y x.-)vy^^)b)y s. y 1-2-^-7 by^b (67.4 mg, 

88%)^#fe Q 

mp. 230. 0-230. 5 °C (dec) 

IR (KBr) cm" 1 3030, 1651, 1554, 1023, 898, 771. 
25 'H NMR (399.65 MHz, DMS0-d 6 ) (5 3.69 (2H, d, J = 5. 9 Hz), 7.22-8.34 
(16H, m), 9.00 (1H, t, J = 5. 9 Hz), 10.46 (1H, s) . 
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FAB-MS m/z 321 (M+H + ) , 277, 185, 93, 75. 
HR-MSgf#tftC 19 H I7 N 2 0 3 : 321.1239; ££HB321. 1245. 

1*1 SIM 20 

5 N-{4-[(t Fn^^75y)A;^-;H^>y;H-2-^y u 

it^ Fill 



>y*x- h) 

10 2-*/ U >^7;i/#>^(7.00g) £H0NB(7.32 g)0^^f J^J^7$ 
H (130 mUiSStfcWSCI (6.28 mL) £ JP*. 30^55 b fc. ZL<DKJ&\Z& 

v^^nrcmmm^Atvrc. 4-(y a / y^;i/)^>v*x 

- h±tm±t(8.15 g)0^^fJ^J^75 H (129 ml)»«tte h 'JXfJl/ 
X^>(5.58 mL)^S^LT#e>nfcIit^BtbfCo itufBMMA£ 
15 «»*Bt*S^ V&tfe, ^MT24B#f B m^bfe 0 £<DSJftJ£t::Btn&X 

20 •eBiStS^tHi^T, IM^tlt^^ 4-{[(2-^/'Jx;i/ 

*;^-^)75 y]^f;w^>yx>- h (8.55 g, um&& 

mp. 117. 0-118. 1 °C 

IR (KBr) cm" 1 3325, 1719, 1666, 1528, 1277, 1107, 777. 

l H NMR (270. 05 MHz, CDC1 3 ) 6 3. 90 (3H, s), 4. 79 (2H, d, J = 6. 2 Hz), 
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7. 45-8. 36 (10H, m) , 8.69 (1H, t, J = 6. 2 Hz). 

13 C NMR (100.40 MHz, DMS0-d 6 ) d 1 65. 92, 164.16, 149.83, 145.89, 
145.02, 137.76, 130.42, 

129.12, 129.04, 128.73, 127.98, 127.40, 118.63, 52.02, 42.38. 
5 FAB-MS m/z 321 (M+H + ) , 307, 289, 232, 225, 154, 137, 79. 
HR-MS ffMfL{fiC 19 H 17 N 2 0 3 : 321. 1 239; MM 11321. 1244. 
(fil 2 AI@ : 4-{[(2-^r7 >J -MiH-Jl/)75 J ] ;* ^ ;W 5fe J& # 

HAiSTftfc^^ 4-{[(2-3r/ u y ^ /]*^ 

10 >yx— h (8. 21 g)Of h7tFD77> (164 mDiSifcfcll M ?K 

KJSJStt^&T 1 h7bFD7 7>§fil/m 10% i^m7K^^^?lST 

15 ^S«(7.63 g, J»99.1 %)&mfr 0 
mp. 223.4-226. 6 "C 

IR (KBr) cm- 1 3329, 1709, 1649, 1537, 1236, 775. 

'H NMR (399.65 MHz, DMSO-d 6 ) <5 4.63 (2H, d, J = 6. 5 Hz), 7.45- 
8.60O0H, m), 9.57(3H, t, J = 6. 5 Hz). 
20 13 C NMR (100.40 MHz, DMSO-d 6 ) (5 167.07, 164.15, 149.87, 145.90, 
144.45, 137.78, 130.43, 129.37, 129.30, 129.06, 128.74, 128.00, 
127.25, 118.64, 42.41. 

FAB-MS m/z 307 (M+H + ) , 289, 232, 225, 154, 137, 79. 
HR-MSth#ffiC 18 H l5 N 2 0 3 : 307.1083; ^?IHi307. 1091. 
25 (fit 3 AX© : N-(4-{[(^>^t*>')75 J ] tl )V$~)V) ^ >z?)V)- 
2-*S U 3^ 5 F) 
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£2 AXgl?#fc4-{[(2-^y iJ"J^;i/^rjl/)7 5 /]><^;W^S 
#^ (4.9 g) 1 0-^ > k F D ^ v'jl/ 7 5 >Ift (2.55 g) 0 5? 
/fWJl/A7$F (181.3 mL) HtC h 'J X^^7$ > (2.25 mL) , 
HONB (2.87 g)&£^WSCI (2.48 g)&1i\\7l, 24P#IM#b7Co CKT^Jft 
5 ?&rtmx^;]/(250 mD^iPx., ^^tf^ajlbTl^V^cm> M£M 

mmmhrco mzntcmmmm&zuufrji^ ci . 25 d«^l, 
10 75;]*;^-;H^>^)-2-^;<j>*;v^*t)-5F(2.78 g, jr 

*42 D&ntco 
mp. 153.6-155.0 °C 

IR (KBr) cm" 1 3325, 1680, 1625, 1574, 1533, 1242, 654 
'H NMR (270.05 MHz, CDC1 3 ) 5 4.75 (2H, d, J = 6. 2 Hz), 5.03 (2H, 
15 s), 7.25-8.09 (15H, m) , 8.55 (1H, brs), 8.68 (1H, t, J = 6.2 Hz). 
l3 C NMR (100.40 MHz, CDC1 3 ) 5 164.54, 149.13, 146.30, 142.25, 

137. 52, 135. 24, 131. 03, 
130.12, 129.46, 129.26, 129.17, 128. 60, 128.43, 1 27.96, 127.66, 

127.63, 127.44, 78.21, 43.10 
20 FAB-MS m/z 412 (M+H + ) , 330, 307, 289, 232, 157, 137, 79. 
HR-MSftlMC 25 H 22 N 3 0 3 : 412.1 661; »JHfi41 2. 1 669. 

(H4AX© :N-{4-[(tFD^^75 / ) # ^ >z?)V}-2-* J 

^3 AXfMT#7tN-(4-{[(^>> ? ;i/^-^>')TS /]#;i/#n;w^>v> 
25 Jl/)-2-^;'J>*JH^t5F (2.67 g)©*^/— ;K780 ml)»ifttC 

10% pd/c(i.34 g)^jn^> 7kmmmMT^ m.u^2mmm^vrc 0 to 
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i.98 g£#fc 0 ^it, ^©i§^^M7jc^^ y-;K9o mL)tr-fe^;v 

^nU F (3. 51 mL)<DU&m\zmMt*l£tc 0 

5 LTN-{4-[(h FD^y757)*J^-;H^>yJH-K/ U >tl)V 
3^^+1-5 Fiim^(1.32 g, 70 JO&#fc„ 
mp. 176. 1-178. 0 °C 

IR (KBr) cm" 1 3190, 3051, 1680, 1606, 1429, 1319, 760 
l H NMR (399.65 MHz, CD 3 0D) (5 4.75 (2H, s), 7.31-8.70 (10H, m) . 
10 13 C NMR (100.40 MHz, DMSO-d 6 ) 5 164.10, 149.82, 145.74, 142.59, 

138.04, 131.26, 130.59,129.48, 128.92, 128.78, 128.09, 128.05, 

127.18, 126.96, 126.88, 1 18.69, 56.02 
FAB-MS m/z 322 (M+H + ) , 277, 185, 171, 93. 
HR-MSff^{gC 18 H l6 N 3 0 3 : 322. 1 192 ; MMm 322.1219 

15 

[ii. mmum 

±tEmMM(Dit^m\zM TSBO^JHSSCJ; D , human T cell leuk 
emia Jurkat cells ($? * — ft v VMM) Sffit/^ctX h >I7tf ;P 
20 (HDACs) EfK»$ffofc, &43, u^Mi^SH, [J. 

Biol. Chem. , 265, 17174 (1990)] cfeitf [WO 00/21979 (2000)] fcEffc 

(1) [ 3 H] T-i:f;HbhX h>®g)8g[ 

JsTF©#J£K:<fc D „ tx b>MT^^)UtTy^:^ <£>SJt£ IT© [ 
25 3 H] 7tfWi$tlfctXh>S#L f&fr^, RPMI 
- 1 6 4 OJgt-fe^fffibfco Z\(DmMfe, 10% FBS (fetal bov 
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ine serum), <n^U > (50 3.- <y h/m 1 ) &£Z$7, b V7° hT^f 
~>> (50m g/m 1 ) £^fr 0 O^ffc, 2X10 8 MGD>^-# y h 
tffWBR PM I - 1 6 4 Oigift 2 0 m 1 , 3 0 0 M B q <D [ 3 H 

5' if^I^ 7 5 cm 2 CD^^X3fCAtl, 5% C0 2 *5J;^9 5% 

S'^if (50ml) \Z&VW%-, 1 0 0 0 rpmT10«'^ 

v fcrnm*. ^ftrvfrmmmmmm. (i omM Tris-Hci, 5 

10 OmM MWiWt7kmi- b U 1% Triton X-100, 1 

OmM MgCl r 8. 6% X^O — X, pH 6. 5) 15ml 
izmm^-fttc* Dounce©/iN : EyiNi!-ya> (3 0Xhn — 
X) ft, 1 0 0 0 r pmTl 0 ftffi<DM>bftMlz & VMMV, itu 

15 (lOmM Tris-HCK 13mM EDTA, pH7. 4) 1 
5mlT10» Ifco ^-C0^W>yh^, ^ 3r1t~-£ffl <^T 6 m 1 (DtK 
tfnktpteMMtSIt, ^(DMMWHZ 6 8m 1 <DH 2 S 0 4 £in*., 
0. 4N (0. 2 M) i&^cfc^ fcbfco 4 0 C-eiStfl'f >^ra^->' 
a>bfcft, MfBSlM^^l 5, 0 0 0 r pmT5^1^ibT± 

20 it^£*mt^ 6 0ml ©7th>ti^Ufeo -?<tX20t:T!M 

(2) h>n&7-fe^;WbBi^ (hdacs) (D^mmm 

# y b'mm (5X10 8 j0) £ 4 0 m 1 ©HDAilt 
25 r£\zmmt£l£fro ZL(DHD Aif itt, 1 5mM©'J>t*U^Ai, 
5 %©^<J-feU 0. 2mMOEDTAi^ pH7. 5T^ 
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S. ^^xH/S, «£ji'C>#m (3 5 , OOOxg^ lO^fl) 
fCcfcOSSb, 1MCD (NH 4 ) 2 S0 4 *'g'tyffittMHBi|Rli;8l«*t2 
0ml ^W^iNXlL ^-GDttfli&afr^x*- h^lft® 
Il> I'^iCJ: OiO (NH 4 ) 2 S0 4 ©IS^3. 

itfc^>A°^»£> 1 0m 1 OHDAlffC^l, |WtDllM^4 

T^ffb^nfeDEAEt^D-^ What man DE52) (Dts^h. ( 

2 5 X 8 5mm) t^SL, NaCl*S*0^60. 6 MSTMlft 

io ^±#$-&Ti§ffi$i±fco z\ommz.®.misTz.mm\&z o om i 

3^50. 4M NaClWfsltgfflbL 
(3) bX h>JKTir^;Wbas^ffi^^©?H^ 
fufiEg&#Mb7tlllPtHD AC s £JSV^ [ 3 H] Tir ^Mt h X h 

£f\ 10M© C 3 H] r-fe^;Wbt:X h 9 0/i 1 (DBm? 7 2 
~>3>^iPX., -^©?M-&%^2 5°CT3 >^rL^s-hbfCo R 

j&te, 1 0 n 1 OHC 1 £#nx.T#lt£-frfco Mbfe [ 3 H] 
20 , 1 m 1 ©Wmx^;VTtttBb, 0. 9ml ©i«I^l 0ml©h^ 

TOSAHA^'QViTfelWia^^m^ff-ofeo SlIC, IC 5 0 ( 5 0 %© 

25 ^mpi^^^ist- zwLmmwommmM) &^-r 0 



94 



WO 03/070691 



PCT/JP03/01681 



m&m (i C- 5 0 j^imi 

9 3 9 

^SSM 8 4 4 

mmm 12 1 8 0 

MMM 11 2 4 0 

S AHA 2 6 3 



— >^^fe«, [Cancer Res., 59, 4042-4049 (1999)] IE ic 

(1) SilfflJ^2 5 0 0 -2 0 0 0 OM^96^x;i/^°l/— Mcg^}^, 
&H mm : 5%yism i Mlkm^RPM I l 6 4 Oigi-tJi, 
5 doses, lO^^lO" 8 M£T1 log^Pg) £»nL7Co 5%C0 2 fHI 

(2) MfBffi|0^^CDLogGI5O, Log TGI& J; ^LogLCSOS^fe § £ £ \Z 
«k0> l£t£tfSf ©Finger Prints (Mean Graphs) £{«Lfc 0 fc£:b 
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, GI50, TGI*«fc^LC5O0*5fc*r5 t H^ttTE©fit)T*-5. 

TGI : Time lerotmVMm.WtteMM&1®ffl~?&Mmo 
LC50 : Time Zero05OXteMI&»&«dI>£"g-*ME. 
5 (3) *&*fc%K©LogGI50, Log TGI, LogLC50fc^t"*MG-MIDflt 

#8&*£E) > Deltatt*«k^Range|t*^n^n**fc. Tcfch. LogGI5 
0M^^T(DMG-MID, Del ta& J: ££Range<Z);gi*T£ t £3«TfB©SI D 
T$)^)o LogTGI&££^ogLC50fcO^TfelWi|-e&£o 

MG-MID : 4ft3ebfc^TO*JCO^T*8e>fclogGI500^i^4to 
10 Delta : RfeflSSttOlft V^ftt^^ffiOlogGISOOlS. 

Range : ft^^g'fecDift V^i*t)^gtt©fgV^© logGI500H 

o 

(4) COMPARE d7 ^ A <k £K K^#f«<E> Finger Print £^|2p|g3!l 
©Finger Print iJttfeb, Finger Pr intonn — ^S^^^feo $t$£ 

15 %K©Finger Print©^--^ mM&ifltii fcift V^ffi b7cirC^ 

o 

r MAX <0.5 T & ft ^COMPARE Negative 
0.5 ^r MAX <0.75 Tafeft&COMPARE Marginal 
20 0.75 ^r MAX 1: c£> ft ^ COMPARE Positive 

(5) tlM 3 , 8, 9 33<ktfl 1 (Dfc&miZ-O^T, ±m<Djjlt£lZ£ 
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B : MG-MID (¥*W$J?IS) <-5T$>£££o 

C : Delta ^ 0. 5^"0 Range ^ \X&Z>Z.h 0 

D : Finger Print©^ — — Z Jg^COMPARE Negat iveT& % Z. t 

o 

5 

if is 

B C (Delta/Range) D** 

10 O -6.09 0.62/1.8 ~C.N. 

ili3 O -5.44 1.2/1.78 ~C.N. 

ilM 1 1 O -5.39 0.76/1.41 C.N. 

mmm 9 o -5. 57 1.21/2 ~c.n. 

15 *o, mm.femm%mTz> 0 

**C.M. , COMPARE Marginal; ~C.N. , near COMPARE Negative; C.N. , CO 
MP ARE Negative. 

SX.tMBML'fz.M D , *iIM0ft-pflH human T cell leukemia J 
urkat cells (i? * v YltU) ^iV^fcHD AC s lEfMlfc^^ 
25 T> SAHA£|ig^£fcte^n^±0?£tt£^bfco b big^-lg 

IH^^ (39^§£) te^SirC-MX^ U-->^^*5ViTtt, tilt 
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#H-#<£<» Differential growth inhibi t ionfflM® S tu ft~D* COM 
PARE Negative r MAX <0. 5^V^ «0. 5#S£) 

5 <Stt§fe©Tfe?)o 
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iaiiM3 : in vivo fcjfefr 5 Xenograft \z£2>&iffim$h&Um 

(1) ^ffibfeV^X 

5 BALB/c-nu/nu ; female 

(2) mmm^umo^ 
( i ) mmmmm 

t bigmwmv&^^ji (39^) (Do%, f -?oxizmm»jmf£ 3 
1 ^t$»§ht-29 mmm \zttT%>mmm$hM&fomisito & 

10 43, HT-29te, ffffB 3 9 £> , (1) 5!- H^>)XitIi C7 

ttTZ>Uft(Din.mm 1 0 SIM (T H U 7?^ '»-^h^y>C, 

^X^>, ^>X7°7f >, CPT-11, Pac 1 i taxe 1, X h 
15 ©i^ttSttT^ftOi^tt^^L, (2) 

V, (3) JMS/^\ W 7 0~ 1 0 B«#miM5icf 
£ ( 5 0 - 1 5 0mm 3 ) fC3Sb> <D fc£S> ^ #^/Jn $ £ 5 ^ 

20 (ii) ^MMcDiiS^ -x"i7X-v©^«43J:lKHufBT^X©^^^ 
HT-29 (D^mmU^: 2X10 7 cells/ml 0.05ml£V^X ( 

BALB/c-nu/nu ; female ) 0*fMTl:lttfc. ^tttt 7 S ^ & 1 

25 , a £ ^ t ^ /> ^ <^ § j; 5 1 g ^ it i fc o ttmm mmmm) 
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(iii) 

, ^<£><#Mte, T^Xfrll OgtMLTO. lml tbfeo 

: mmm ( i.v. ) £fc«jKEft ( i. P . ) tvtc 

5 o 

i£#X>ry : 4 0*3^^2tH (q4d x 2)ilL 

(iv) m^i^x&iwm©^ 

mtt&m ( DayO ) ^e>®2Iel?IiJ^bfco 

io (3) mmm^cDwm^^zsm^m 

JK^cD^^tflJ^ te> TfB^:^ SJE^J^^W (Relative Tumor Volume 
: RTV ) / CXtkik®, TfBffNffiX^Pfc^o xmfe bfc 0 



RTV = V dayx /V 

day o 

15 V day0 : DayO \Z&tfZ>mmfcm 

V dayX : DayX ^43^§JB-»#^ 
X : n-^mtiifr Z (D B \Z% 



m,Mm®%k(Dmfeu, w©^ri^ei4H@ (dayh) \z-d 

Mm (RTV treated ) (Dltm (T/C%) £TBBj£^£>3fc&, TfEfP'ffi 



25 



% = RTV14 treated /RTV 14cont Xl00 

RTv 14cont : MY\4\z^n^nmm(Dmmmmm 

RTV 14treated : MYUlZ&tfZ>&l?M<DMmmMm 
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WiM T/C 

+ + + 30%>T/C 
5 ++ 60%>T/C^30% 
+ 80%>T/C^60% 
- T/C^80% 



(4) jiem 
io a. mmm i <Dfc&® 

: 4-(y JtWU)-N-({4-[(tK Dt«>7$/) W -W Wu*#*A} m) a 
19!#M#|P# : «*HIB©SMeJ&>& 7 B^ 
15 £ £> 8 fg^»©^a^lt7KT#^bT3. 5mg/ml©^^# 

b : i-v. 

ift-^XJr'/ a-* : q4d x 2 
Dose : 70mg/kg 

20 

^3 :mnmiofc&m<D$imm%i?k mmm n=e, n=4) 

Dose(mg/kg) X£g i-ft fr-b T/C9S ft^ftii^Xg) Days* »I£?E gjg 

70 q4dx2 i.v. 74 0^8 7 0/4 + 

25 * *^#M^i>S&S!l^bfeB(19:-¥IB*&(DayO)^e>OBlc:^(DayX)) 
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WLfcfcZx : N-({4-[(tK nwzom* ^y^u^m) m) -Z-ivWlV 

: i.v. 

*£#ytfy a-* : q4d x 2 q4d x 2 
Dose : 20mg/kg, 17mg/kg 

10 

g4 : mmm2 (D^moDmmmmwz (mmm n=6, n=4) 

Dose(mg/kg) Xfry' a-JP jKb T/CX I^ii^Xg) Days igfe?E Wtf 
20 q4dx2 i.v. 79 0.9 4 0/4 + 
15 17 q4dx2 i.v. 76 LJ 4 0/4 + 

c. my&m 3 (Dfc&to 
]-4-w*nK . 

20 S^PBM^F : 3fiiWIia©^*^6 7 Htfe 

JI^Mpl. t£ 5fc 8B^*^^S^7jcT^bT1.25mg/inl(D«^# 
: i.v. 

25 JSi-^ytf y a-* : q4d x 2 
Dose : 21mg/kg 
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5 : mnw3<D{k&m<Dijzmm®m mmm n=6, n=4) 



Dose(mg/kg) )\-\ T/C% I^#ti / >(g) Days #fe?E W 
5 21 q4dx2 i.v. 73 (L8 4 0/4 + 



D. 9 ©-ffc*& 



&*fc#£ : 6-75/-N-{4-[(tKn^>7S;)*M'-WV>/JH-2-t7f7$K 



10 



: W^DM S Ofcj^lb felt, |W| D§i® # 1/^^- 
jP^in^L, $ 6 8 {g^»©^S^4l:7KT#f^bT 1 0 mg/mlGDl&l&'f*: 

i.p. 

q4d x 2 q4d x 2 

lOOmg/kg, 150mg/kg 



15 %i5*lWz-)\ 
Dose 



m$ (Dfc&m<D%immm$k mmm n=6, n=4) 



20 Dose(mg/kg) Xfry' a-JV JV-f T/C% l^ftii^(g) Days m^W ffflff 
100 q4dx2 i.p. 68 3.6 7 0/4 ++ 

150 q4dx2 i.p. 66 4^2 7 0/4 ++ 



e . mnm 1 1 <Dit&m 

25 QtikfcZ, : N-{4-[(kKn^>757)j!)M*-WV>y MCl.r -k* 7i-lW -4-M* 
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)V&MX, £ 8{g^»©^ii^7j<T#IRbT, 5. 2 5mg/ml<Z) 

5 K^-b : i.v. 

^-^X^y a-* : q4d x 2 q4d x 2 

Dose : 52. 5mg/kg, 70mg/kg 

^7 : »SM 1 1 (Dit&W<Ditimm%}%: n=6, n=4) 

10 

Dose(mg/kg) VsV_ t± T/CX l^#ii / >(g) Days WM 

52.5 q4dx2 i.v. 79 0.6 4 0/4 + 

70 q4dx2 i.v. 75 (L8 7 0/4 + 

FD^r^AJl/^^ij-$ FiifrianH in vivo fccfc ^TMfcfflffl$b 
20 o 

25 DAC) iaW^tt^#-r^> 0 M0N-kFn^y*jH 
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5 



m * <d m a 

l. TIB (l) Ig^Ti^nSN- fc Hn^^*;i/#^rU-5 H 



[C] -L- [B] -N— L- [A] -C-NHOH 

O ( j > 



^^t, sfraass (i) 
a, mats*;, -^^feb<«=^^:©^^ ; fob<«^fiafP5~i 6ii 

15 fcfcb, ±SB [A] lfitfc^ttOftSTti^tlT^Tt)^ 
, An^>, itIfeb<HMC 1 ~C 6 7J^;K :7xn;K 

EifeK ^tC 1 ~C 6 7MJV*;W\ ,; E-1 , ;K — N R 2 R 3 (R 
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10 [B] TIB (2) ~ (1 1) ©Vi-rn^^xt^S^n^M^fflT 

— C — — C — — N— C — 

II II H II 

O (2) S (3) O (4) 



ft 

N-C— -S — — S — 



H 



S (5) O (6) O (7) 



(8) 



-c-o- 
o 



(1 0) 



— O— (9) 



-o-c- 

O (11) 



15 ;k x^v>^p;k ^fc«^-cDffi©-^^: ! bb<«H^^:c 5 ~c 16 v' 
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^DTMik 7i-JK ±y=f-)V, 7>hUJK 7xt>h'JJK S 

i^'Jjk tru>?;K ^yjJK ^y + yj;K -r>Fu;K 

5 mnmmx&% 0 

frrdv, ±m [c] \%, i m&frmu%t<Dwmmxmmznx^xh& 

, Eifeb<«^c 1 ~c fi 7;V3^>'*;^-;i', #;w\*^;k 
life t < «^tc !~c 6 TJ^;^;wt ; &i';K -nr 2 r 3 (r 
is 2 &&z$R 3 \%u^izm-x&z>fr3it£\%mfev , -en -en, ?^m. u 

c 6 x;v# ;k £/U«ii&b< KMc^CeT 

;ka + ^*;^-jHr*§o ) > x;]/*, Mfe b < C x ~ C 6 

y ;i/4^x;y^ 7.)V? 4 / , itii : feb< tt^^c x ~c 6 r;i/^;vx 
20 )V74J. t f n^vBM^nfcttlife b < te^&c !~c 6 t;v^;v 

6 t;i^;k • v=feb< « h u An^gm^nfcttitfc b < 

yj;, -fVyy;, y7th> ^Vy7tb> ^ ~> T K -f 
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5 2. HfffB^: (1) 4>CD [A] , [B] , EC] , L 1 , L 2 3$£tf 

o 

[a] tt, tib (12) ~ (6 4) o^rn^©^i?s$n§» 

H 
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b < «^fec !~c 6 T;mp;i/^;yA^-r -nr 2 r 3 (r 
io life b< «#&c i~c 6 y;i/^;K migfe b < Ufr&c x ~ 

y\ b FD^^B^^nfcE^ : feb<«^^c 1 ~c 6 T;v^;v 
6 t;^^;i/> • y b < « h u a n y >ii $ nfdi ^ b < fj;^ 

^yX^K - hay, -f ^ y ^fc«^^^VT$.§ 0 

20 [b] tfrfs (2) - (ii) o^rn^o^T^n^Jic^fflT 
3b § o 
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-c- 

II 

o 



(2) 



1T 
S (3) 



-N-C— 
H II 

O (4) 



N-C— 
H II 

S (5) 



-fr 

O (6) 



-fr 

O (7) 



— s- 



(8) 



— O— (9) 



-c-o- 

O (10) 



-o-c- 

O (11) 



[C] te, TIB (6 5) ~ (117) ©Vifn^OSTS^n^^ 

H 



(6 5) 




(6 8) 





H 



(7 1) 



H 

(6 6) 



(6 7) 




(6 9) 




(7 0) 



(7 2) 
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H (98) H (99) H (10 0) 




V O (117) 
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EI^K^tc^CgT;^^*^;^^^ — n r 2 r 3 (R 
10 &&b<«$mc 1 ~c 6 r;i'3 i ;K aife b < \%ttfec x ~ 

x;t^;vx;i/^ etS : &b< «#fec x ~c 6 y;i^;i/x 

b FD^>-gm$nfctt$l i bb<«^^c 1 ~c 6 T;v^;v 
15 , • ^feb<«hUAny>tl$nfcSI : bb<^c 1 ~c 
6 t;i^;k ^e/ • ^feb<«hUAn^>«m$nrcfiM ; feb<«^ 

->7 7, I've/7;, v-T^K -fV^7th, ^rt^T^K ^Vf 

r 1 ^ 7jc^, Sifet<s^c 1 ~c 6 7;WK *;v==;k jg.m 

25 3. KJBBai (1) [A] , [B] , [C] , L 1 , L 2 &£££ 
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[a] Tt3 (118) ~ (120) ©^tn^©sts$n§i 



' (118) 

[b] Us mm (2) , 

— c — 
II 

O (2) 

[C] tfrlE (65) 



(1 1 9) 



(12 0) 



(4) (6) o^tn^o^Tisn 



— N— C — 
H II 

O (4) 



ft 

O (6) 
(7 8), (9 2) 



(6 8), (77) 

10 , (9 4) ^tc\% (9 5) 0^f^O^Sn5W5ftt©l 

j@ © 7K * & ft* ^ fclPtB^TS $ n & IMt & s = 

H 




(6 5) 




/ \ 



(6 7) 
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10 



tcfcV, JhIB [C] lltfcttltCflSTti^tlT^T^S 

, :7y&, ±&*. H:St> 3Vm. *^)V, — N R 2 

R 3 (R 2 *5J;^R 3 ttS^^|WI— T$)§^^7c«M^ D > ^tl-^tU 7j< 

L 1 13 (CH 2 ) n , L 2 « (CH 2 ) m (n*5«fctXm«R — TafeS^S 

4. TtfifEoS (1) 4>® [A] , [B] , [C] , L 1 -. L 2 £>J;^ 



[A] fct, ItrfH (1 1 8) 
15 ^fflT$>^)o 



(120) ©^fti^©a;ts$n§ii 



(118) 



^ // 




(119) 



(12 0) 



20 



[b] «, i9 SB (2) , (4) (6) o^tn^o^tsns 



-c — 
II 

O (2) 



N-C — 
H II 

O (4) 



-S — 
II 

O (6) 



[c] tib (i2i) ~ (137) ©vi*rn^©^T?ssn«- 
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/ X 



(12 1) H 3 C ' (12 2) (123) 



// 


% 


% 





(12 4) \=J (12 5) 



H 3 C S /= 



H 3 C 



(12 6) 



N (12 7) 



: N (12 8) 




(12 9) 



(13 0) 





(1 3 1) 



N 

H (13 2) 



// \ 



(133) X = / \=/ (134) \= / \=/ (135) 

H 



H 3 C-0 




'/ X-// X 



(13 6) 



^T^y (13 7) 

H 



L 1 \% (CH 2 ) n , L 2 « (CH 2 ) m (n:&«fctfm«|i3— 

5. ffifBiS (1) ©N- t KBMUfcfltTIB© 
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4 _ -N- ( {4- [ 

N _ ( {4- [ + ^^nA^r^H ^ 

N _ ( {4_ [ (tFn=^>y^/) 5/^ d^\^t^;1/} ^ 

[l, i' -4-#;^*-9-5 h\ 

io n — t hd + '>-4- { [ (7x-;^;v7*^) 75/] 

N-kFn^^-4- { [ (2 -^-^^;i/x;i/^^-n;i/) y$/] ^ 
4 _ ( { [ ( i -t^t>^;vt$ / ) r^y) *?-)V) 

15 -N- F u^ci/lsZ n^\^ri^>*;P#^i^S 

N _ ( { 4 _ [ (tFn^'>75/) 9 ^ 

-l-t7h75F, 

N _ {4 _ [ ( t FD^^7S/) -2-±? 

h75 h% 

20 6 _ T5/ _ N _ {4 _ [ (kFD + '>75/) ^>>?;v 
} - 2-t7F75F, 

N- {4- [ (tFD^y7$y) ts)V$~)V~\ ^>^H - 1 -^7 
N- {4- [ (kFD^^S/) [1, 1' 

4' -7)V^u-N- {4- [ (kFn^75;) ^> 



120 



WO 03/070691 



PCT/JP03/01681 



P)V) [1, 1' - k'7i-JH -4-*jHW5^ 

n- {4- [ (tHD^>75;) ^>$>;H [l, l' 

N-tHD^'>-4 - { [ (7xZJl/X;V7t-^) T^7] pl^W 

{ [ (2 -i-y^)lX)]/7*~)l) 75/] 
4- ( { [ (i-7^>f^7$y) 7^/} *^)V) 

io 4- ( { [4- (s?^^75;) ^>v-ovi 75;} y^;i/) -n 
6- (^ws;) -N- {4- [ (tb'nws;) 

- [ (7x-;i/Tiz^;i/) 757] - 2-t7h7 

15 5h\ 

N- {4- [ (tHn + ^75/) ^>s>;W - 4 ' -/ 

[1, 1' - k'7x-JW - 4 -#;i^^1t5 F> 

n- {4- [ (kFn^v'75;) ;v] ^>>>;w -3-3=-/ 

20 N- {4- [ (kFn^i/757) -3--fV 
N- {4- [ (tFn^->7$;) tuv^—fr] ^>s?;W -2-^/ 
N- {4- [ (kFn^S/757) ^>^;W — 6 — -f V 

25 */ u >*;v#^u-5 F, 

+ [ (2-7-7h-fJl'75;) /^;i/j -2-±^ 
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h7$ F, 

N- {4- [ (kHD^>75;) 1> -1H--T 
> F — ;V- 3 b\ 

n- {4- [ (kpnms;) ^>$?;w - iH--f 
^- © & tXit^Stt^ , & £ Z>* £S##J fF# pI II 75: ft 6 

H 6 izt^WiomMo 

8. ffiflBiSH4ffc##hX b>I&7*fe3\JWfc»3& (HDAC) EB#f£ 
15 iR£ti^'>&< ^©I^MSnsil^OiH 6 tBB«<Z)B5^ 

o 

MM, fflJMUS, PHfOS, tkjIJK, M> BS> Si® 36, JFF 

fijta.^, #>'I4U>A°JH, ^jk^iiJP.JE, *iE#jfii^, *fJffiif[L/h«it# 
5m> #I*UB, It^-m, #$>*>tff* #^v^>^> S 

M(Dmm i o fctH«<Dismo 
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1 2. fiLummm&ktfm^mmvvjimnmmo'pfcK t%--o 

13. nrnm^mmomm, gttoiM^i^^&i^sns 

i 5. m&tfv *>mK&mm<D&m\zmm-rz>wm&&m 

i§/^\ /\>^>h>M^ spino-bulbar muscular atrophy (SBMA) , spi 
nocerebellar ataxia typel(SCAl), dentatorubral-pal 1 idoluys ian 
10 atrophy (DRPLA) , Machado-Joseph disease (SCA3) cfecfctf spinocere 
bellar ataxia type6 (SCA6) S B314R£ tl34>& < t ~D 

(Dmm-Tsfo&mMoim.m 1 4\zmm.<Dmm 0 
i 6 . mM^mm 1 »cib«©n- t na+^M^ir5 

C-f >t tf ^ — . 

1 8 . m%zmmfimm<DMMizMfr>&mB^&z>m$i<Dffi.m nn 
mm, mmm* &mm, mm, was, *.mm* mmm. iff 
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mskm, sH4u>/\m jftiLmMtim, Mje&&l^ *mMfiL^mm& 
m. 'fritjtt, m%,m, &&*>m* ^-y^ym, wwn, m 

mm^^^m^^mm 1 8 \zmm<D^m 0 

o 

21. wmnm^mmw. 7$v?)i&s.>mfcumm<Di&mizm 
io m~?z>i£m~e$>z>m$i<Dm.m2 o izmm^^o 

2 2. mm^v tf)v$^ ym.Km.unommznmT^nm^^m 

H/^\ /\>^>h>^ spino-bulbar muscular atrophy(SBMA), spi 
nocerebellar ataxia typel(SCAl), dentatorubral-pal 1 idoluysian 
atrophy (DRPLA) , Machado-Joseph disease (SCA3) spinocere 
15 bellar ataxia type6 (SCA6) & S> T&ZbW'fr Mffi. $ tl-S^fo < <tz*b — *3 

omm-v^^m^mm 2 1 izmm^mo 

2 3. tfffSN- t Hn^v^;i/#^it^ Fa£*#^TfB©^W 

4- (^^^;i/T^y) -N- ( {4- [ (tFD^^y^y) #;t-^ 
20 ypu^yjv} *^)V) ^>X7^H, 

N- ( {4- [ (tFD^->75/) y^DA^^JH ^ 

N — ( {4- [ (tFn^y757) ^;i/7^n;i/] y^u^yjv} * 
^)V) [1, 1' -tf7x^;v] - 4 -*;V#^ri^^ F, 
25 N-tFn^y-4 - { [ (7x-;vx;P7^^;i/) 75;] 
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4- ( { [ ( l -ry^y^jvr ^ /) 75;} *^)V) 

— N — t Fn^^j'^ n^\^it>^;P#^^^ F, 
5 N- ( {4- [ (tFn^^7$;) u^i/ji} ;* 

-l-t7F75F\ 
N- {4- [ (tFn^S/7$y) ^>v;W -2-±y 

F75 h\ 

6-T^y-N- {4- [ (kFD^y7$y) ^>v;i/ 
10 } -2-t7h7$H, 

N — {4- [ (tFn^^75/) ^>v;H - 1 

F7^5 h\ 

N- {4- [ (hFn^^75/) ^>>W [1, 1' 

-tf^x-;v] - 4 -:*/;> -9- 5 h\ 

15 4' -^;i/^-n-N- {4- [ (hFD + i/75/) #;i/aj?-;v] ^> 
5?;W [l, 1' -tf^xn;i/] - 4 -fjjvtf^s. h\ 
N- {4- [ (bpn^>75/) ^>>*;W [1, 1' 

N-kFD^^-4 - { [ (7xrHJV7t-^) 757] 
20 ^>X7 5 F\ 

N-tFn^^-4- { [ (2 -j-y^jixily r^y] y^ 

4- ( { [ (i-7^>f;V75/) x^/} y^;io 



25 4 - ( { [4- (y^^JI/75 7) ^>VV;V] T ^ / } -N 
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6- (i?*?-)Vy 5. S) -N- {4- [ (kFn^r^757) 
3 F> 

5 N- {4- [ (kFD^>75;) ^>z?)V} -4' -/ 

F^~> [i, i' -E7x-f] - 4 -#;i/4?3r1^ F\ 

N — {4- [ (tFn^y7$;) ^>5?;W -3-^7 

u >#;i/#^^ F> 

N- {4- [ (tFn^r^T^y) ^>^;H - 3— fv 

10 *J U >*;l/^^r1t$ F\ 

N — {4- [ (kFD^v'?^;) ^>>?;W -2-^/ 

N — {4- [ (h Hd^>'75 7) ^ >>?;!/} -6--TV 

+ ; u >#;«*+^ f, 

15 N-t FDty-6- [ (2-t7h-fJV75;) - 2 -^7 

h75 F\ 

N- {4- [ (kFn^y7$;) ^>>>;W -1H--T 

N- {4- [ (kFD^y757) ^>>>;W -1H--T 

20 > f-;v- 2 Fo 

2 4. MI3N- t FD + ^JVW5 FSt^fc, *-©2&S#*3 
25 2 5. B3il<£>«8?t©fc#)^ »^©*gffl 1 fclH«(DN- k Fn^y 
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2 6. HfffBE^^\ HDACSttl:lit§iI^Mfeb<ttf 

27. ffrteis^^ MM<DmmzMt>z>mm(Dmm. st©ii^ 

28. MiB«Hfi&0ii?iticiifos^a^, mmm, mm$M&, nmw 
0, jsim-ig> mm, tin, BUfit*. stays* sue, ^ks, 

fiifo.^ 5SttU>/1Jfi, #«Mn-!m, *IE#JfiL^, 

Jfe, #f®»> #*S?3r>Jfc, J5»@* S 

20 &< ^^—^cDmmzmm^n^mmx^^m^mm 2 5 ^ism©^ 

2 5 fcE«©^5ErS. 

25 32. tfrcwfi^ffi^ft**, #u tf)v#s. ynfcmmmv&mizM 
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3 3. fuwa^y tfjv&s. >mfcUMm(Dt&m\zMmT&nmm&>M 

M&tfl* )\y^-y h spino-bulbar muscular atrophy (3BMAK spi 

nocerebel lar ataxia typeKSCAlK dentatorubral-pal 1 idoluysian 
atrophy (DRPLAK Machado-Joseph disease (SCA3) spinocere 
5 bellar ataxia type6 (SCA6) ifi £ & S> MM £ tl§ 4>& < t fe — *z> 

3 4. MIEN- t Fn^y^MW5 F^#^TfB©^tf/^ 

4- 5 / ) -N- ( {4- [ (hFD + y7$7) 

10 n;H v-^n^v-;]/} ^>X75F, 

N- ( {4- [ (tFD + y7$;) ^;i/7^-;v] □^\^r>-;i/} 

N- ( {4- [ (kFn^y/^;) tiJV^^JV] 7 n^\=^>;]/} ^ 
[l, l' - \£7^-)V\ - 4 

15 N-kFn+y-4 - { [ (7 x.-)V7,)V7 757] ;*^;W 

N-hFn+y-4- { [ (2 757] ^5=- 

4- ( { [ (i-7^>?;V75y) 75;} 
20 -N- t: Fn4^>^n^^>;*j;i/^it5 h\ 

N- ( {4- [ (hFn^y757) D^v^I/} p< 

^)V) - l-t7F75 F\ 

N- {4- [ (kFn^y75/) ^>>>;W -2-^7 

F75 F> 

25 6 -757-N- {4- [ (t Fn^y757) *JP»] ^>^;i/ 
} - 2-t7F75F, 
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N- {4- [ (kFD^->757) %)Vt$—)V\ 1>5?)V} - 1 -±7 

n- {4- [ + ^>e?;H [i, i' 

- tf^i-;!/] - 4 -%)VT$*D-~i b\ 
5 4' -^;i/^-n-N- {4- [ (kHn + '>75y) ^> 
>W [l, i' -tf^x-;i/] -4-*;i/^^$H, 
N- {4- [ (kFn^i/757) ^>>*;W [l, 1' 

10 OX7 5 h\ 

N-kFD + y-4- { [ (2-t7^X;P7*-;W 75/] ^ 

4- ( { [ ( i -Td?^>^frys. /) r^y} *^;io 

is 4- ( { [4- (3?^?;v75/) ^>vW;v] 7$/} -n 



6- (y^^75 7) -N- {4- [ (k Fn^v'757) 

^>S?;W - 2-t7h75F, 
N-kFD + i/-6- [ (7irjl/7t^) 757] -2-t7h7 
20 ^ h\ 

N- {4- [ (kFD + ^7>;) ^>^;w -4' -7 

[1, 1' -H7x-JH - 4 h\ 

N- {4- [ (kFD^y757) ^>i?;W -3-^7 

25 N- {4- [ (kFD^y757) ^>i?;V} - 3-fV 
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N- {4- [ (hFD^y757) %)Vtf — )V] 1>*?)V) ~2-*S 

N- {4- [ (kHn^>>757) *;p3l?n;u] ^ -6--TV 

5 + - [ (2 -±7 h-OVT^ /) -2-^7 

N- {4- [ (hHDW$;) ^>>?;u} - l H--T 

N- {4- [ (th*P + ->75/) ^>iy)V) -1H--T 

io > F-;v- 2 Fo 

3 5. fufBN- k FD^yi3JPm5 Fii#, ^OS^Mf**3 
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